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1. Purpose 

On Wednesday, September 29, 2010, the Committee on Science and Technology 
will hold a hearing to receive testimony from distinguished members of the 2005 
“Rising Above the Gathering Storm” Committee who participated in a recent review 
of the 2005 report and produced an updated report entitled. Rising Above the Gath- 
ering Storm, Revisited: Rapidly Approaching Category 5. Witnesses will comment on 
the findings included in the new report, and offer recommendations to the Com- 
mittee and to Congress on how to maintain U.S. competitiveness and economic secu- 
rity for the long-term. 

2. Witnesses 

• Mr. Norman R. Augustine, retired Chairman and CEO of the Lockheed 
Martin Corporation and former Undersecretary of the Army 

• Dr. Craig Barrett, retired Chairman and CEO of Intel Corporation 

• Mr. Charles Holliday, Jr., Chairman of the Board of Bank of America and 
retired Chairman of the Board and CEO of DuPont 

• Dr. C.D. (Dan) Mote, Jr., President Emeritus of the University of Maryland 
and Glenn L. Martin Institute Professor of Engineering 

3. Overarching Questions 

• Why is the promotion of science, technology and STEM education so critical 
to America’s prosperity? What are the principal challenges the United States 
faces in these areas as it competes in the global economy? 

• What specific steps should the federal government take to ensure that the 
United States remains the world leader in innovation and job creation? What 
role can reauthorization of the America COMPETES Act play in securing U.S. 
competitiveness and economic security? 

4. Brief Overview 

• In May 2005, at the request of Congress, the National Academy of Sciences 
(NAS) began a study of “the most urgent challenges the United States faces 
in maintaining leadership in key areas of science and technology.” NAS as- 
sembled a high-level panel of senior scientists and business and university 
leaders and produced a report entitled. Rising Above the Gathering Storm: 
Energizing and Employing America for a Brighter Economic Future. 

• The NAS report offered four broad recommendations: (A) increase America’s 
talent pool by vastly improving K-12 science and mathematics education; (B) 
sustain and strengthen the nation’s traditional commitment to long-term 
basic research; (C) make the United States the most attractive setting in 
which to study and perform research; and (D) ensure that the United States 
is the premier place in the world to innovate. The NAS report also described 
20 explicit steps that the federal government could take to implement its rec- 
ommendations. 

• In August 2007, in response to the recommendations in the Gathering Storm 
report. Congress enacted and the President signed the America COMPETES 
Act, an Act to invest in innovation through research and development, and 
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to improve the competitiveness of the United States. The COMPETES con- 
ference report received overwhelming bipartisan support in both chambers of 
Congress, with a vote of 367 to 57 in the House, and by unanimous consent 
in the Senate. 

• The 2007 COMPETES Act implemented the majority of the Gathering Storm 
recommendations that fell within the jurisdiction of the Science and Tech- 
nology Committee and the Education and Labor Committee, and their respec- 
tive counterparts in the Senate. Specifically, COMPETES placed the National 
Science Foundation (NSF), the National Institute of Standards and Tech- 
nology’s (NIST) research labs, and the Department of Energy’s (DOE) Office 
of Science on a 7-year doubling path. In addition, the Act created ARPA-E 
at DOE, and addressed many specific policies to strengthen the research pro- 
grams across all three of the agencies. Finally, the Act authorized a number 
of programs to strengthen K-12 STEM education, in particular by ensuring 
that current and future teachers are well prepared to teach STEM subjects. 
The COMPETES Act expires at the end of this month. 

• It took two years to realize appropriations for the COMPETES Act. Most of 
this funding was provided through the American Recovery and Reinvestment 
Act (ARRA), a one-time, two-year infusion of funding into science and tech- 
nology that helped research agencies provide support for a long backlog of 
world class R&D facilities and top-rated research proposals. The current 
budget and economic environment has challenged Administration, Congres- 
sional and stakeholder efforts to ensure sustainable increases in funding for 
agencies and programs authorized in COMPETES. 

• In May 2010, the House passed a 5-year reauthorization of the America COM- 
PETES Act, by a bipartisan vote of 262-150. The House bill reauthorized all 
of the programs in the 2007 Act that had been funded, repealed most pro- 
grams that had never been funded, and in response to various reports since 
Gathering Storm, created a few new programs focused primarily on innova- 
tion. The Senate Committee on Commerce, Science and Transportation re- 
ported out its own reauthorization bill in July. The Senate Energy and Nat- 
ural Resources released a draft of its piece of the reauthorization last week. 
To date, the Senate has not taken any further action on COMPETES reau- 
thorization. 

• The Rising Above the Gathering Storm, Revisited report ^ opens as follows: “In 
the five years that have passed since Rising Above the Gathering Storm was 
issued, much has changed in our nation and world. Despite the many positive 
responses to the initial report, including congressional hearings and legisla- 
tive proposals, America’s competitive position in the world now faces even 
greater challenges, exacerbated by the economic turmoil of the last few years 
and by the rapid and persistent worldwide advance of education, knowledge, 
innovation, investment, and industrial infrastructure. Indeed the govern- 
ments of many other countries in Europe and Asia have themselves acknowl- 
edged and aggressively pursued many of the key recommendations of Rising 
Above the Gathering Storm, often more vigorously than has the U.S. We also 
sense that in the face of so many other daunting near-term challenges, U.S. 
government and industry are letting the crucial strategic issues of U.S. com- 
petitiveness slip below the surface.” 

• The report goes further to state, “Although significant progress has been 
made as a result of the above legislation^, the Gathering Storm effort once 
again finds itself at a tipping point. It is widely agreed that addressing Amer- 
ica’s competitiveness challenge is an undertaking that will require many 
years if not decades; however, the requisite federal funding of much of that 
effort is about to terminate. In order to sustain the progress that has begun 
it will be necessary to (1) reauthorize the America COMPETES Act, and (2) 
“institutionalize” funding and oversight of the Gathering Storm recommenda- 
tions — or others that accomplish the same purpose — such that funding and 
policy changes will routinely be considered in future years’ legislative proc- 
esses. 

5. Indicators of U.S. Competitiveness 

The 2010 “Gathering Storm” Committee assembled 64 factoids in support of their 

finding that the “nation’s outlook has worsened” since 2005. A few of them are listed 


^http:! / www.nap.edu / catalog.php?record ^id=12999 

2 America COMPETES Act and the American Recovery and Reinvestment Act 
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here. Citations for these data, in addition to a fuller analysis of the current state 
of U.S. competitiveness, can be found in the Gathering Storm, Revisited report. 

• In 2009, 51 percent of United States patents were awarded to non-United 
States companies. 

• In less than 15 years, China has moved from 14th place to second place in 
published research articles (behind the United States). 

• GE has now located the majority of its R&D personnel outside the United 
States. 

• In the 2009 rankings of the Information Technology and Innovation Founda- 
tion the U.S. was in sixth place in global innovation-based competitiveness, 
but ranked 40th in the rate of change over the past decade. 

• The World Economic Forum ranks the United States 48th in quality of math- 
ematics and science education. 

• Ninety-three percent of United States public school students in fifth through 
eighth grade are taught the physical sciences by a teacher without a degree 
or certificate in the physical sciences. 

• According to the 2008 ACT College Readiness report, 78 percent of high 
school graduates did not meet the readiness benchmark levels for one or more 
entry-level college courses in mathematics, science, reading and English. 

• The United States graduates more visual arts and performing arts majors 
than engineers. 

• Almost one-third of U.S. manufacturing companies responding to a recent 
survey say they are suffering from some level of skills shortages. 

6. Summary of 2005 Gathering Storm report recommendations 

The 2005 NAS report made four recommendations, each of which was supported 
by explicit steps that the federal government could take to implement the rec- 
ommendations. These recommendations and steps are provided verbatim below. 

10,000 Teachers, 10 Million Minds and K-12 Science and Mathematics Education 
Recommendation A: Increase America’s talent pool by vastly improving K-12 
science and mathematics education. 

Implementation Steps: 

• A-1: Annually recruit 10,000 science and mathematics teachers by awarding 
four-year scholarships and thereby educating 10 million minds. 

• A-2: Strengthen the skills of 250,000 teachers through training and education 
programs at summer institutes, in master’s programs, and Advanced Place- 
ment and International Baccalaureate (AP and IB) training programs and 
thus inspire students every day. 

• A-3: Enlarge the pipeline by increasing the number of students who take AP 
and IB science and mathematics courses. 

Sowing the Seeds through Science and Engineering Research 
Recommendation B: Sustain and strengthen the nation’s traditional commitment 
to long-term basic research that has the potential to be transformational to main- 
tain the flow of new ideas that fuel the economy, provide security, and enhance the 
quality of life. 

Implementation Steps: 

• B-1: Increase the federal investment in long-term basic research by 10 per- 
cent a year over the next seven years. 

• B-2: Provide new research grants of $500,000 each annually, payable over 
five years, to 200 of our most outstanding early-career researchers. 

• B-3: Institute a National Coordination Office for Research Infrastructure to 
manage a centralized research infrastructure fund of $500 million per year 
over the next five years. 

• B— 4: Allocate at least eight percent of the budgets of federal research agencies 
to discretionary funding. 

• B-5: Create in the Department of Energy an organization like the Defense 
Advanced Research Projects Agency called the Advanced Research Projects 
Agency-Energy (ARPA-E). 

• B-6: Institute a Presidential Innovation Award to stimulate scientific and en- 
gineering advances in the national interest. 
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Best and Brightest in Science and Engineering Higher Education 

Recommendation C: Make the United States the most attractive setting in which 
to study and perform research so that we can develop, recruit, and retain the best 
and brightest students, scientists, and engineers from within the United States and 
throughout the world. 

Implementation Steps: 

• C-1: Increase the number and proportion of U.S. citizens who earn physical- 
sciences, life-sciences, engineering, and mathematics bachelor’s degrees by 
providing 25,000 new four-year competitive undergraduate scholarships each 
year to U.S. citizens attending U.S. institutions. 

• C-2: Increase the number of U.S. citizens pursuing graduate study in “areas 
of national need” by funding 5,000 new graduate fellowships each year. 

• C-3: Provide a federal teix credit to encourage employers to make continuing 
education available (either internally or through colleges and universities) to 
practicing scientists and engineers. 

• C^: Continue to improve visa processing for international students and 
scholars. 

• C-5: Provide a one-year automatic visa extension to international students 
who receive doctorates or the equivalent in science, technology, engineering, 
mathematics, or other fields of national need at qualified U.S. institutions to 
remain in the United States to seek employment. If these students are offered 
jobs by U.S. -based employers and pass a security screening test, they should 
be provided automatic work permits and expedited residence status. 

• C-6: Institute a new skills-based, preferential immigration option. 

• C-7 : Reform the current system of “deemed exports.” 

Incentives for Innovation and the Investment Environment 

Recommendation D: Ensure that the United States is the premier place in the 
world to innovate; invest in downstream activities such as manufacturing and mar- 
keting; and create high-paying jobs that are based on innovation by modernizing the 
patent system, realigning tax policies to encourage innovation, and ensuring afford- 
able broadband access. 

Implementation Steps: 

• D-1: Enhance intellectual property protection for the 21st century global 
economy. 

• D-2: Enact a stronger research and development tax credit to encourage pri- 
vate investment in innovation. 

• D-3: Provide tax incentives for U.S. -based innovation. 

• D-4: Ensure ubiquitous broadband Internet access. 
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Chairman Gordon. This hearing will come to order. Good morn- 
ing. I want to thank our witnesses for being here on this very busy 
morning. Ralph Hall looked over at me, when he looked at you, and 
said, we got a good group of folks here today, and I agree with him. 

This is a very important hearing on securing the competitiveness 
of our economic future here in the United States. Just to remind 
everyone, in 2005, I joined then-Chairman Sherry Boehlert and 
Senators Lamar Alexander and Jeff Bingaman in requesting the 
National Academies to conduct a study assessing the state of our 
Nation’s competitiveness. The resulting report was entitled “Rising 
Above the Gathering Storm” and foreshadowed a troubling future 
for our Nation — one in which our scientific leadership, technological 
edge, and ability to compete effectively in the global economy is un- 
certain. 

The report maintained that, without decisive action, our children 
and grandchildren may very well be the first generation of Ameri- 
cans to inherit a standard of living lower than their parents. The 
report outlined specific actions to be taken to ensure the future 
competitiveness and prosperity of the U.S., including increasing the 
federal investment in long-term basic research and improving K- 
12 science and mathematics education. 

Congress responded. In 2007, this committee took the lead in 
drafting legislation to implement the recommendations included in 
the “Rising Above the Gathering Storm” report. This landmark leg- 
islation, which became known as the America COMPETES Act, re- 
ceived overwhelming bipartisan support in both chambers of Con- 
gress, passed by a vote of 367 to 57 in the House, and it passed 
by unanimous consent in the Senate. Norm was at an event the 
other day where I told Senator Alexander and Senator Bingaman 
if they can get unanimous consent in the Senate again, then we are 
going to recommend them to be special envoys in the Middle East. 
That should be a piece of cake after working with the Senate. 

Unfortunately, despite our best-laid plans, the America COM- 
PETES Act is set to expire tomorrow. A little more than nine 
months ago, in this very room, we held a hearing with the U.S. 
Chamber of Commerce, the National Association of Manufacturers, 
the Business Roundtable, and the Council of Competitiveness on 
the reauthorization of the America COMPETES Act. That hearing 
was one of more than 30 hearings that we have held to inform our 
reauthorization process, all of which have been very supportive of 
reauthorization. 

The Committee reported out the America COMPETES Reauthor- 
ization Act of 2010 in April. The bill, which continued critical in- 
vestments in our science and technology and renewed our commit- 
ment to future competitiveness and economic security of the United 
States, passed the House on a bipartisan basis at the end of May. 
The Senate version of the bill was reported out of the Senate Com- 
merce Committee in July and is currently awaiting floor action. 

Last week, we received a stark reminder about why the reau- 
thorization and full funding of America COMPETES is so critical. 
The original “Rising Above the Gathering Storm” report Committee 
released an update of its 2005 report entitled “Rising Above the 
Gathering Storm, Revisited, Rapidly Approaching Category Eive.” 
According to the update, the Nation’s outlook has worsened sub- 
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stantially over the last five years. We now face even greater chal- 
lenges in sustaining our competitive position in the world. 

Our marching orders are clear. We must continue what we start- 
ed and recommit ourselves to the ideas we laid out in the original 
COMPETES Act. If this report tells us nothing else, it tells us that 
the worst thing we can do is to let our efforts of reauthorization 
languish. 

So with that I recognize the distinguished Chairman or Ranking 
Member from Texas, Mr. Hall. 

[The prepared statement of Chairman Gordon follows:] 

Prepared Statement of Chairman Bart Gordon 

Good Morning. I want to thank you for being here for this important hearing on 
securing the competitiveness and economic future of the U.S. 

In 2005, I joined then-Chairman Sherry Boehlert and Senators Lamar Alexander 
and Jeff Bingaman in requesting the National Academies to conduct a study assess- 
ing the state of our nation’s competitiveness. The resulting report was entitled Ris- 
ing Above the Gathering Storm and foreshadowed a troubling future for this na- 
tion — one in which our scientific leadership, technological edge, and ability to com- 
pete effectively in the global economy is uncertain. The report maintained that — 
without decisive action — our children and grandchildren may very well be the first 
generation of Americans to inherit a standard of living lower than their parents. 
The report outlined specific actions to be taken to ensure the future competitiveness 
and prosperity of the U.S., including increasing the federal investment in long-term 
basic research and improving K-12 science and mathematics education. 

Congress responded. In 2007, this Committee took the lead in drafting legislation 
to implement the recommendations included in the Rising Above the Gathering 
Storm report. This landmark legislation, which became known as the America COM- 
PETES Act, received overwhelming bipartisan support in both chambers of Con- 
gress. It passed by a vote of 367-57 in the House and by unanimous consent in the 
Senate. 

The America COMPETES Act was more than just a rallying cry for U.S. scientific 
and technological leadership and competitiveness. It authorized a doubling of basic 
research budgets at the National Science Foundation, the National Institute of 
Standards and Technology, and the Department of Energy’s Office of Science. It also 
established inventive programs to train the next generation of math and science 
teachers and to fund the transformational research that will lead to new industries, 
new businesses, and new jobs. These programs are now up and running, laying the 
foundation for sustained U.S. leadership in science, technology and innovation and 
reversing the trend we were warned about in Rising Above the Gathering Storm. 

Unfortunately, despite our best laid plans, the America COMPETES Act is set to 
expire tomorrow. 

A little more than 9 months ago, in this very room, we held a hearing with the 
U.S. Chamber of Commerce, the National Association of Manufacturers, the Busi- 
ness Roundtable, and the Council on Competitiveness on the reauthorization of the 
America COMPETES Act. That hearing was just one of more than 30 hearings we 
held to inform our reauthorization efforts. 

This Committee reported out the America COMPETES Reauthorization Act of 
2010 in April. The bill, which continued critical investments in science and tech- 
nology, and renewed our commitment to the future competitiveness and economic 
security of the U.S., passed the House on a bipartisan basis at the end of May. The 
Senate version of the bill was reported out of the Senate Commerce Committee in 
July and is currently awaiting floor action. 

Late last week, we received a stark reminder about why a reauthorization of the 
America COMPETES Act is so critical. The original Rising Above the Gathering 
Storm Committee released an update to its 2005 report entitled Rising Above the 
Gathering Storm, Revisited: Rapidly Approaching Category 5. According to the up- 
date, the nation’s outlook has worsened substantially over the last 5 years and we 
now face even greater challenges in sustaining our competitive position in the world. 

Our marching orders are clear. We must continue what we started and recommit 
ourselves to the ideals we laid out in the original COMPETES Act. If this report 
tells us anything, it tells us that the worst thing we can do is let our efforts at reau- 
thorization languish. 

Today’s hearing may very well be the last hearing I chair in Congress. While I 
am honored to have such a distinguished group of witnesses with us today to mark 
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this occasion, I wish we were here to discuss a less sobering topic. At the same time, 
I am confident that, in the America COMPETES Act and the pending reauthoriza- 
tion bill, we have laid the groundwork to reverse the troubling trajectory laid out 
in this latest report and to ensure our competitiveness and long-term prosperity. I 
fully expect that the COMPETES reauthorization bill will be enacted by the end of 
the year, and that Congress will have once again answered this call to action. 

Mr. Hall. Thank you, Mr. Chairman, and I do, I really do thank 
you, and I am beginning to feel like these hearings with you and 
my friends and all of our friends, Mr. Augustine, are just episodes 
of deja vu. We all agree that a strong, skilled, and STEM-educated 
workforce is critical to our Nation’s ability to compete and our abil- 
ity to remain the leader in innovation, and is our key to economic 
success. 

And you almost described the Senate properly, but my prede- 
cessor, Mr. Rayburn, had a new, young Democrat come in and went 
to see the Speaker. He said, show me which Republican you want 
me to take care of, and I will just leave the chimney burning. He 
said, no, no, son. The Republican in the House is not the enemy 
of the Democrat. The Democrat in the House is not the enemy to 
the Republican. The enemy is the Senate. I think you had it fig- 
ured out. 

Almost four years ago we sat in this room with almost the same 
panel and officially kicked off what was to become the America 
COMPETES Act as the Chairman has set out. As everyone here is 
aware, America COMPETES was a culmination of recommenda- 
tions from the often-quoted “Rising Above the Gathering Storm'' re- 
port, former President Bush’s American Competitiveness Initiative, 
and efforts begun by this committee under Republican leadership 
and continued by you, Mr. Chairman. We all worked in a bipar- 
tisan fashion on this endeavor, and I am proud of our accomplish- 
ments. 

My message is exactly the same today as it was then and has 
been throughout our current reauthorization of COMPETES. If 
America is going to remain on top in the evolving world economy, 
we must be dedicated to encouraging innovation and entrepreneur- 
ship while simultaneously cultivating a scientifically and techno- 
logically-astute future workforce. 

And I need to get a speech that doesn’t have so many big words 
in it. 

While my message hasn’t changed, and seemingly neither has 
the message of Gathering Storm Committee members before today, 
unfortunately, our economy has changed, and I am pleased to see 
that the Gathering Storm revisited report acknowledges “the great 
difficulty of carrying out the Gathering Storm recommendations 
such as doubling the research budget in today’s fiscal environment 
. . . with worthy demand after worthy demand confronting budg- 
etary realities.” 

However, I take some issue with not doubling the budget then 
and now just making an overweight aircraft flight worthy by re- 
moving an engine. That is a pretty good line. That is Norm. Rath- 
er, I would suggest that the prudent approach would be to ensure 
that our current investments are creating a successful return on in- 
vestment and are being more efficiently utilized. 

Perhaps a better analogy would be that in order to make an over- 
weight aircraft flight worthy, one needs to offload excess baggage. 
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particularly in today’s economic uncertainties. We need to make 
sure that we are reaping the benefits of the numerous initiatives 
called for in the initial Gathering Storm report and set forth in 
America COMPETES before creating others. 

I am sure it troubles all of us on this committee to hear that we 
continue to be on a decline in a variety of science and technology 
areas, particularly when we have already legislated numerous rec- 
ommendations, set forth in the 2005 report. This reinforces my be- 
lief, however, that other issues beyond funding levels are holding 
us back. I believe much more needs to be done to all of us, not just 
the Federal Government, to keep and in some cases restore the 
United States to science and technology innovation prominence 
across the board. Everyone has a role. The private sector needs to 
step up, our schools and teachers need to step up, parents need to 
step up, and our children need to step up. 

I look forward to the testimony of our distinguished panel today 
because there is no doubt that we still have much to accomplish. 
Everyone here knows of my deep admiration and respect for Mr. 
Augustine and the other four here. Some six years ago I suggested 
that he might make a good candidate for President, and he hasn’t 
spoken to me since, but I am serious about that, and I see four 
there that would make good candidates. 

I sincerely expect we will hear that it takes a lot more than just 
throwing money at R&D to help us achieve our goals, and that 
America COMPETES is just one aspect of improving American’s 
competitiveness. I hope to hear them speak at length on the other 
areas raised in their revised report, a majority of which are not 
within this committee’s jurisdiction, but are major contributing fac- 
tors to our competitiveness, and encouraging private sector innova- 
tion through tax credits, a positive regulatory environment, tort re- 
forms, protection of intellectual capital, and other such programs 
will catapult the American economy and make us more competitive 
globally and bring new products and jobs to the American people. 

And, Mr. Chairman, I thank you, and I yield back my time if I 
have any left. 

[The prepared statement of Mr. Hall follows:] 

Prepared Statement of Representative Ralph M. Hall 

Thank you, Mr. Chairman. I’m beginning to feel like these hearings with you and 
my good friend, Norm Augustine, are just episodes of deja vu. We all agree that a 
strong, skilled and STEM-educated workforce is critical to our Nation’s ability to 
compete, and our ability to remain the leader in innovation our key to economic suc- 
cess. 

Almost four years ago we sat in this room with almost this same panel and “offi- 
cially” kicked off what was to become the America COMPETES Act. As everyone 
here is aware, America COMPETES was the culmination of recommendations from 
the oft-quoted Rising Above the Gathering Storm (Gathering Storm) Report, former 
President Bush’s American Competitiveness Initiative, and efforts begun by this 
Committee under Republican leadership and continued by you, Mr. Chairman. We 
all worked in a bipartisan fashion on this endeavor, and I am proud of our accom- 
plishments. 

My message is the exact same today as it was then and has been throughout our 
current reauthorization of COMPETES: If America is going to remain on top in the 
evolving world economy, we must be dedicated to encouraging innovation and entre- 
preneurship, while simultaneously cultivating a scientifically and technologically as- 
tute future workforce. 
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While my message hasn’t changed, and seemingly neither has the message of the 
Gathering Storm Committee members before us today, unfortunately, our economy 
has. 

I am pleased to see that the Gathering Storm Revisited Report acknowledges “the 
great difficulty of carrying out the Gathering Storm recommendations, such as dou- 
bling the research budget, in today’s fiscal environment . . . with worthy demand 
after worthy demand confronting budgetary realities.” However, I take some issue 
with not doubling the budget being analogous to “making an over-weight aircraft 
flight-worthy [by removing] an engine.” Rather, I would suggest that the prudent 
approach would be to ensure that our current investments are creating a successful 
return on investment and are being more efficiently utilized. Perhaps the better 
analogy would be that in order to make an over-weight aircraft flight-worthy, one 
needs to offload excess baggage. Particularly in today’s economic uncertainties, we 
need to make sure that we are reaping the benefits of the numerous initiatives 
called for in the initial Gathering Storm report and set forth in America COM- 
PETES before creating others. 

I am sure it troubles all of us on this Committee to hear that we continue to be 
on a decline in a variety of science and technology areas, particularly when we have 
already legislated numerous recommendations set forth in the 2005 report. This re- 
inforces my belief, however, that other issues beyond funding levels are holding us 
back. I believe much more needs to be done by all of us, not just the federal govern- 
ment, to keep, and in some cases restore, the United States to science and tech- 
nology innovation prominence across the board. Everyone has a role. The private 
sector needs to step up, our schools and teachers need to step up, parents need to 
step up, and our children need to step up. 

I look forward to the testimony of our distinguished panel today, because there 
is no doubt that we still have much to accomplish. Everyone here knows of my deep 
admiration and respect of Norm Augustine, and I am eager to hear what he has 
to say, as well the rest of our witnesses. I sincerely expect we will hear that it takes 
a lot more than just throwing money at R&D to help us achieve our goals and that 
America COMPETES is just one aspect of improving America’s competitiveness. I 
hope to hear them speak at length on the other areas raised in their revised report, 
a majority of which are not within this Committee’s jurisdiction, that are major con- 
tributing factors to our competiveness. Encouraging private sector innovation 
through tax credits, a positive regulatory environment, tort reform, protection of in- 
tellectual capital, and other such programs will catapult the American economy, 
make us more competitive globally, and bring new products and jobs to the Amer- 
ican people. 

Thank you, Mr. Chairman. 

Chairman Gordon. Thank you, Mr. Hall. 

Ms. Edwards. Mr. Chairman. 

Chairman Gordon. Yes. The gentlelady from Maryland is recog- 
nized. 

Ms. Edwards. Thank you, Mr. Chairman, and I know it is not 
our custom, but I wanted to take this moment, and I know that the 
Ranking Member would do it as well, to acknowledge that this is 
probably your last sitting in the Chair in this committee, and I just 
want you to know how much I really appreciate — I know that we 
all do — your leadership and your guidance of our Committee. It is 
one of the committees in the Congress that operates in the most 
unified way on so many issues, this one included, and so I just 
want to thank you for your leadership and your guidance and your 
service in the United States Congress. 

Chairman GORDON. Well, thank you. Let us not bury the corpse 
quite yet. Let us let it get cold. We have got a lame duck session, 
we have got more work to do, we have got to get this COMPETES 
passed, but thank you for your very nice words. 

Mr. Hall. I thought she was talking about me there for a while. 

Chairman Gordon. Well, Mr. Hall, I wish that we had an ex- 
panded jurisdiction, because if we did, we would take care of those 
other issues that you mentioned. It is a shame that the United 
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States has the second highest corporate tax rate in the world, and 
we certainly have to have other changes. 

But y’all, what we have is what is on our plate, so we want to 
deal with that and deal with it well, and we — if there are Members 
who wish to submit additional opening statements, your state- 
ments will be added to the report at this point. 

[The prepared statement of Mr. Costello follows:] 

Prepared Statement of Representative Jerry F. Costello 

Good Morning. Thank you, Mr. Chairman, for holding today’s hearing to receive 
testimony on the report, Rising Above the Gathering Storm, Revisited: Rapidly Ap- 
proaching Category 5, a five-year review of the state of science education and inno- 
vation in the U.S. 

In 2006, the National Academy of Sciences (NAS) released its landmark report. 
Rising Above the Gathering Storm, which recommended Congress and the adminis- 
tration immediately invest in science education, research, and technology to pre- 
serve the U.S. role as the world leader in innovation. In response to this report. 
Congress passed the America COMPETES Act with bipartisan support in 2007. 
However, the important programs established by this act, particularly for science, 
engineering, technology, and mathematics (STEM) education, were underfunded or 
unfunded for two years until the passage of the American Recovery and Reinvest- 
ment Act in 2009. Without sufficient funding, COMPETES did not have the impact 
Congress intended. 

Gathering Storm, Revisited makes clear these efforts unless the government 
makes innovation a priority and provides adequate funding, the U.S. remains at 
risk of falling behind in developing and patenting new technology; publishing cut- 
ting edge research; training the next generation of scientists and engineers; and 
maintaining the most competitive workforce in the world. As this report dem- 
onstrates, it remains imperative that U.S. students, teachers, businesses and work- 
ers are prepared to continue leading the world in innovation, research and tech- 
nology. 

I am interested in hearing from our witnesses what steps Congress and the ad- 
ministration must take to achieve the original goals of Gathering Storm, and what 
new challenges were identified in reviewing this report five years later. In par- 
ticular, I would like to hear how the reauthorization of America COMPETES, which 
expires at the end of this month, may achieve these goals and overcome the road- 
blocks to innovation, especially with shrinking budgets and lower private sector in- 
vestment in research and development. 

Further, I share the concerns of our witnesses regarding the steady decline of 
STEM education in the U.S., particularly in grades K-12, particularly with the 
elimination of several K-12 STEM programs in the House reauthorization of COM- 
PETES. Since coming to Congress, I have recognized investment in STEM education 
as key to keeping our economy strong and growing. I am interested to hear from 
our witnesses what steps they recommend to strengthen our support for STEM edu- 
cation at every grade level. 

Finally, for many students, pursuing a college or advanced degree in STEM fields 
is not feasible, particularly in this economy. These students will enter the workforce 
after completing vocational education or receiving an associate degree from a com- 
munity college. Providing these students a strong STEM background is no less im- 
portant, however, than training engineers and researchers, particularly if they enter 
medical or manufacturing careers. As you demonstrate in Gathering the Storm, Re- 
visited, one-third of manufacturing companies cannot find employees with the ap- 
propriate skill sets for innovative manufacturing. I am interested in how improve- 
ments to STEM programs at community colleges, such as the partnership between 
community colleges and Manufacturing Extension Partnerships (MEPS) included in 
the House COMPETES reauthorization, may address this gap. 

I welcome our panel of witnesses, and I look forward to their testimony. Thank 
you again, Mr. Chairman. 

At this time I would like to introduce our witnesses. First, Mr. 
Norm Augustine is the Retired Chairman and CEO of Lockheed 
Martin Corporation and former Undersecretary of Army. I think 
“retired” is an odd term to be using for him and for Dr. Craig Bar- 
rett, the also so-called retired Chairman and CEO of Intel. I think 
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that they probably would like to go back and get a rest running 
companies rather than all of the volunteer efforts they are doing, 
and Dr. Barrett, we know that when you leave your beloved Mon- 
tana to come here, it is on a mission that you feel strongly about, 
and we also thank you for taking the Chairmanship of Change the 
Equation, rounding up 100 major CEOs that recognize the impor- 
tance of our STEM education, and trying to move that ball forward. 

And Mr. Charles Holliday is the Chairman of the Board of Bank 
of America and the retired Chairman of the Board and CEO of Du- 
Pont, and once again, we know there are other demands, but you 
have made really service, your patriotic service to the country im- 
portant. Thank you for that. Dr. Dan Mote is the President Emer- 
itus of the University of Maryland as well as the Glenn L. Martin 
Institute Professor of Engineering, and I am sure they would like 
to see you more at the University of Maryland, but you, too, have 
been giving of your time. 

So, Mr. Augustine, please begin your testimony. 

STATEMENT OF NORMAN R. AUGUSTINE, RETIRED CHAIRMAN 

AND CEO OF THE LOCKHEED MARTIN CORPORATION AND 

FORMER UNDERSECRETARY OF THE ARMY 

Mr. Augustine. Mr. Chairman, Congressman Hall, and Members 
of the Committee, thank you for this opportunity to appear on be- 
half of my colleagues on the Gathering Storm Committee, including 
my three colleagues here at this table. I would like to submit a for- 
mal statement for the record with the Committee’s permission. 

Chairman Gordon. That is without objection. 

Mr. Augustine. Thank you. Eive years ago, as you pointed out, 
Mr. Chairman, this committee together with its counterpart in the 
Senate asked the National Academies to examine America’s future 
competitiveness outlook. The members of the Academies Committee 
quickly interpreted that to mean the ability of all Americans to 
have the opportunity to compete for quality jobs in the new global 
economy. 

Our conclusion, I am sorry to say, was that we were on a path 
at the time whereby we were likely to suffer sustained unemploy- 
ment at very high levels because Americans simply won’t be able 
to compete successfully for jobs. The only solution we could see to 
that was to be among the world’s leaders at innovation, and to do 
that we pointed to 20 actions that would be required, at least as 
a starting point. The two highest priorities of those were to vastly 
improve the Nation’s K-12 education system and to double the 
funding for basic research, primarily at our Nation’s research uni- 
versities. 

We emphasized the importance of science and engineering be- 
cause numerous studies have shown that over half the growth of 
the GDP for many years has been attributable directly to advance- 
ments in science and in engineering. 

We have made progress, thanks to the work of this committee to 
a very large degree. The America COMPETES Act made possible 
a number of important actions that have taken place. The research 
budget, at least, has begun on the new trajectory we proposed; 
ARPA-E [Advanced Research Projects Agency-Energy] is, I think, 
successfully launched and under way; the R&D tax credit was con- 
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tinued; the State Department reassessed the requirements that 
were being imposed for visa applicants who want to he students in 
this country. But there is a problem, and the problem is that al- 
most all the good things that have been done have been dependent 
upon funding from the stimulus package and from authorization 
from the America COMPETES Act. And as you know, both of these 
are due to expire momentarily. So we stand on a precipice in terms 
of the accomplishments that have been made. 

There are a number of things that have gone against us during 
the past five years since the study was first done. Others are get- 
ting better quickly. They are building new universities. This year 
there will be 98,000 Chinese students going to school in America, 
and 103,000 Indian students going to school in America, many of 
them studying engineering and science. 

Secondly, the stress on the federal budget, as the people in this 
room would know so well, is making it even more difficult to imple- 
ment many of the things we need to do to be more competitive as 
a nation. 

Thirdly, our universities, something that was unthought of five 
years ago, today are being very much stressed in the sense of re- 
duced financial support from states, reduced endowments. And this 
is resulting in other countries’ universities targeting and picking 
off some of the finest researchers and professors at our universities. 

And finally, at the time we met five years ago, the biosciences 
had been well funded — more accurately, the health sciences — 
whereas since that time they, too, have suffered the impact of infla- 
tion and some reductions. 

I would share just a few statistics with you. We are used to 
thinking of America as being number one. Today, some facts based 
on data from respected sources: in terms of innovation-based com- 
petitiveness, we have now been ranked number six; our fraction of 
the young workforce with a high school diploma, we rank 11th in 
the world. Our college completion rate, we are 16th; our high school 
completion ranked 20th. In achievement among 17 year olds in 
science, we rank 21st. Broadband internet access, we rank 22nd; 
life expectancy at birth, 24th; achievement of 17 year olds in math- 
ematics, 25th; the fraction of college graduates who study science 
and engineering, 27th. In rate of improvement in competitiveness, 
40th; the quality of math and science K-12 education, 48th; and 
the density of mobile telephone subscribers, 72nd. 

Now, that is not the America that I like to think of us as being. 
And can you imagine if our — when our Olympic team finished 
fourth in basketball, you recall the impact it had and what we did 
about it. My hope is that we can have an even more energetic im- 
pact to these circumstances. 

This isn’t the America that I would want to see for my grand- 
children, and I suspect many in this room will share that view for 
their children and grandchildren. 

Thank you very much. 

[The prepared statement of Mr. Augustine follows:] 

Prepared Statement of Norman R. Augustine 

Chairman Gordon and Members of the Committee, thank you for this opportunity 
to discuss the results of the report prepared for the National Academies that was 
released this past week and is titled, “Rising Above the Gathering Storm, Revisited: 
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Rapidly Approaching Category 6.” I would also like to take this opportunity to thank 
the Committee for its key role in supporting science and engineering in America 
and, through those disciplines, improving the quality of life of all our nation’s citi- 
zens. 

The most recent report, “Rising Above the Gathering Storm, Revisited” traces its 
origin to a request by this Committee and its counterpart in the Senate. That re- 
quest was made on a bipartisan basis some five years ago and resulted in a Na- 
tional Academies study that came to be known as the “Gathering Storm study” after 
the first line in the title of the report that presented its findings. The request from 
the Congress asked that the Academies address America’s future competitiveness 
outlook . . . which the Academies committee quickly came to define as the ability 
for all Americans to compete for quality jobs in the new global marketplace. It is 
those jobs that will largely define the quality of life that will be enjoyed by working 
individuals and their families, and it is the income from those jobs that will provide 
the tax resources needed by our government to provide the benefits that we all have 
come to expect, such as homeland security, healthcare, social security and much, 
much more. I believe it is fair to state that the report enjoyed strong bipartisan sup- 
port of the members of this body. 

The original National Academies committee was composed of 20 members having 
rather diverse professional backgrounds, including then present and former CEO’s 
of large firms, presidents of major public and private universities, the head of a 
state public K-12 school system, and three Nobel Laureates. The principal result 
of their deliberations was a series of 20 specific, interdependent actions that could 
be taken by the federal government to enhance the ability of Americans to compete 
for jobs in the increasingly competitive world employment market. This prioritized 
list was headed by the imperative to improve the nation’s K-12 education system 
and was immediately followed by the need to double within seven years the nation’s 
real investment in basic research. 

The report placed particular emphasis on science and engineering because numer- 
ous studies have indicated that at least half the growth in the nation’s GDP during 
the past half-century can be attributed to advancements in these fields. With the 
accelerating pace of science and engineering one can reasonably expect the creation 
of jobs in the next 50 years to exhibit an even greater dependency on developments 
in such disciplines. It should be noted in this regard that the Gathering Storm com- 
mittee considers jobs in science and engineering to be means to an end and not an 
end in themselves . . . that is, only four percent of America’s workforce is employed 
in science and engineering — the disproportionate importance of these professions 
stems from the fact that they create jobs for a very large number of other citizens. 

In its original report, released exactly five years ago, the Gathering Storm com- 
mittee concluded that America was on a path whereby large numbers of its citizens 
would not be competitive for quality jobs — and that chronic built-in unemployment 
would be a likely consequence of structural weaknesses . . . again, most promi- 
nently, under-investment in education and under-investment in the creation of 
knowledge through research — the underpinnings of innovation. 

A number of important initiatives were undertaken following the completion of 
the work of the Gathering Storm committee as well as that of numerous other 
groups, including the establishment of ARPA-E, increasing research funding ap- 
proximately on the profile the Gathering Storm committee recommended, imple- 
menting steps to improve K-12 education, strengthening policies affecting student 
visa applicants and funding for research and development teix credits. 

However, most of the above actions were authorized under the America Competes 
Act and were funded as part of the economic recovery package. As you know, the 
Competes Act requires reauthorization this year and the recovery package is ap- 
proaching its sunset insofar as it serves as a source of funding. Thus, the efforts 
that are now underway find themselves on a budgetary precipice. 

Underlying the Gathering Storm committee’s findings was such evidence as that 
cited by Frances Cairncross writing in The Economist who noted that “distance is 
dead” ... a victim of the advent of modern aircraft and information systems. Dis- 
tance no longer matters to those seeking employees for a large variety of quality 
jobs. In the words of Tom Friedman, in his book. The World is Flat, “Globalization 
has accidentally made Beijing, Bangalore and Bethesda next door neighbors.” This 
is particularly true when Americans must compete for jobs. 

The report released this past week, “Rising Above the Gathering Storm, Revisited: 
Rapidly Approaching Categop' 5,” was prepared at the request of the presidents of 
the National Academy of Sciences, the National Academy of Engineering, and the 
Institute of Medicine. The same Committee that prepared the original Gathering 
Storm study conducted the more recent examination — with the exception of three 
members who were unable to participate. One of these members is our much ad- 
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mired colleague and Nobel Laureate, Josh Lederberg, who passed away. The other 
two are currently serving in key roles in the federal government. The findings of 
the remaining 17 Committee members were unanimous. 

The Committee focused on events occurring during the past five years that have 
impacted the initial conclusions and recommendations and their continued appro- 
priateness. The members found the need to continue to support the original pro- 
posed actions even more compelling and urgent today than at the time they were 
initially proposed. Both specific events as well as overarching matters that occurred 
during the five years since the initial report was prepared led to this conclusion. 
Examples of the former include: 

• Six million more American youth have dropped out of high school since the 
original Gathering Storm report was produced and each of these individuals 
now faces an extraordinarily high prospect of prolonged unemployment. 

• The World Economic Eorum has ranked the U.S. 48th in quality of mathe- 
matics and science education. 

• In 2009, 51 percent of U.S. patents were awarded to non-U.S. companies. 

• Federal funding of research in the physical sciences as a fraction of GDP fell 
by 54 percent in the 25 years after 1970. The corresponding decline in engi- 
neering funding was 51 percent. 

• The Information Technology and Innovation Foundation ranked the U.S. in 
sixth place in global innovation based competitiveness and ranked the U.S. 
40th in the rate of improvement over the past decade. 

• China has now replaced the United States as the world’s number one tech- 
nology exporter. 

• Eight of the 10 global companies with the largest R&D budgets have estab- 
lished R&D facilities in China, India, or both. 

• General Electric, like a growing number of other firms, has relocated the ma- 
jority of its R&D personnel outside the United States. 

• Ninety-three percent of U.S. public schools in fifth through eighth grade are 
taught the physical sciences hy a teacher without a degree or certificate in 
the physical sciences. 

• The United States ranks 27th among developed nations in the proportion of 
college students receiving undergraduate degrees in science or engineering. 

• The United States ranks 20th in high school completion rate among industri- 
alized nations and 16th in college completion rate. 

• An American company recently opened the world’s largest private solar R&D 
facility ... in Xian, China. 

• Between 1996 and 1999, 157 new drug formulations were approved by the 
United States. In a corresponding period 10 years later, the number dropped 
to 74. 

• Two-thirds of those receiving PhD’s in engineering from U.S. universities are 
foreign-born. These individuals increasingly indicate their intention eventu- 
ally to return to their home countries. 

• All of the National Academies “Gathering Storm” Committee’s recommenda- 
tions could have been fully implemented with the sum Americans spent on 
cigarettes — with $60B a year left over. 

Turning to macroscopic developments, four circumstances warrant particular men- 
tion. The first of these is that other nations are rapidly improving their competitive 
ability due to a major emphasis on education, including the creation of new science- 
and engineering-focused universities and very progressive tax policies that favor in- 
novation-driven firms. 

Second, the ability of the U.S. to respond to the competitiveness challenges it 
faces has been increasingly hindered by the extraordinary budget pressures faced 
by the federal government as well as state and local governments. 

Third, altogether unforeseen at the time of the Gathering Storm study five years 
ago, America’s higher education system, long the gold standard of the world, is now 
being severely threatened. The source of this challenge is the serious financial con- 
dition of many states plus the loss of endowments suffered during the recent finan- 
cial downturn. As a result, universities are taking heretofore largely unprecedented 
actions, including mandatory furloughs for faculty, faculty layoffs and large in- 
creases in tuition. Concurrently, universities in other nations are seeing this as an 
opportunity to attract many of the finest researchers and educators from America’s 
educational institutions, particularly its research universities. 
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Fourth, at the time the original Gathering Storm study was conducted, the bio- 
sciences, or more precisely the health sciences, had just benefitted from a doubling 
of federal research funding and therefore were not given primary consideration in 
the Academies’ work. Since that time, however, this upward trend has been re- 
versed and the effects of inflation have further taken their toll. 

The underlying dilemma faced by a firm seeking to determine where to build a 
new R&D facility or factory is illustrated by the following set of choices comparing 
two nations from a competitiveness standpoint: 

In Country A, the average non-professional worker ranks in the lower quartile of 
the global high school class and expects to be paid a wage of $17 per hour plus an 
additional third of that amount in benefits; the nation’s economy is mature in terms 
of growth potential; it has the second highest corporate tax rate in the world; and 
the average firm spends almost three times as much on litigation as on research. 
In Country B, the average non-professional worker ranks in the top 10 percent of 
the global high school class and is eager to work for $1.50 per hour with no addi- 
tional benefits; five-year tax holidays are commonly granted to startup high tech 
firms; five to eight professional employees can be hired for the cost of one in Coun- 
try A; and the domestic market for products is growing exponentially. 

Country A is, of course, the United States, and even the most loyal CEO’s and 
boards of directors of American firms will, given their fiduciary responsibilities, gen- 
erally elect to move to Country B. 

In summary, the Gathering Storm committee unanimously concluded that Amer- 
ica’s competitive situation is even more perilous today than it found it to be five 
years ago. The recommendations in the initial report are deemed still to be entirely 
appropriate — the task being to implement those recommendations on a continuing 
basis. Doing so will require reauthorizing the America Competes Act and providing 
the funding needed to carry out the above-mentioned recommendations. 

It is noted that meeting the competitiveness challenge is a marathon, not a sprint, 
and will thus require our enduring efforts. It is the Gathering Storm committee’s 
conviction that this is an endeavor in which all Americans can unite since the fun- 
damental issue is the quality of life we will leave to our children and our grand- 
children. 

Thank you for affording me this opportunity to share with you the findings of my 
colleagues on the Gathering Storm committee. I would be pleased to address any 
questions you might wish to raise. 

Biography for Norman R. Augustine 

NORMAN R. AUGUSTINE was raised in Colorado and attended Princeton Uni- 
versity where he graduated with a BSE in Aeronautical Engineering, magna cum 
laude, and an MSE. He was elected to Phi Beta Kappa, Tau Beta Pi and Sigma Xi. 

In 1958 he joined the Douglas Aircraft Company in California where he worked 
as a Research Engineer, Program Manager and Chief Engineer. Beginning in 1965, 
he served in the Office of the Secretary of Defense as Assistant Director of Defense 
Research and Engineering. He joined LTV Missiles and Space Company in 1970, 
serving as Vice President, Advanced Programs and Marketing. In 1973 he returned 
to the government as Assistant Secretary of the Army and in 1975 became Under 
Secretary of the Army, and later Acting Secretary of the Army. Joining Martin 
Marietta Corporation in 1977 as Vice President of Technical Operations, he was 
elected as CEO in 1987 and chairman in 1988, having previously been President 
and COO. He served as president of Lockheed Martin Corporation upon the forma- 
tion of that company in 1995, and became CEO later that year. He retired as chair- 
man and CEO of Lockheed Martin in August 1997, at which time he became a Lec- 
turer with the Rank of Professor on the faculty of Princeton University where he 
served until July 1999. 

Mr. Augustine was Chairman and Principal Officer of the American Red Cross for 
nine years. Chairman of the Council of the National Academy of Engineering, Presi- 
dent and Chairman of the Association of the United States Army, Chairman of the 
Aerospace Industries Association, and Chairman of the Defense Science Board. He 
is a former President of the American Institute of Aeronautics and Astronautics and 
the Boy Scouts of America. He is a current or former member of the Board of Direc- 
tors of ConocoPhillips, Black & Decker, Proctor & Gamble and Lockheed Martin, 
and was a member of the Board of Trustees of Colonial Williamsburg. He is a Re- 
gent of the University System of Maryland, Trustee Emeritus of Johns Hopkins and 
a former member of the Board of Trustees of Princeton and MIT. He is a member 
of the Advisory Board to the Department of Homeland Security, was a member of 
the Hart/Rudman Commission on National Security, and served for 16 years on the 
President’s Council of Advisors on Science and Technology. He is a member of the 
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American Philosophical Society, the National Academy of Sciences and the Council 
on Foreign Affairs, and is a Fellow of the National Academy of Arts and Sciences 
and the Explorers Club. 

Mr. Augustine has been presented the National Medal of Technology by the Presi- 
dent of the United States and received the Joint Chiefs of Staff Distinguished Public 
Service Award. He has five times received the Department of Defense’s highest civil- 
ian decoration, the Distinguished Service Medal. He is co-author of The Defense Rev- 
olution and Shakespeare in Charge and author of Augustine’s Laws and Augustine’s 
Travels. He holds 24 honorary degrees and was selected by Who’s Who in America 
and the Library of Congress as one of “Fifty Great Americans” on the occasion of 
Who’s Who’s fiftieth anniversary. He has traveled in over 100 countries and stood 
on both the North and South Poles of the earth. 

Chairman Gordon. Thank you, Mr. Augustine. 

Dr. Barrett is recognized. 

STATEMENT OF CRAIG BARRETT, RETIRED CHAIRMAN AND 
CEO OF INTEL CORPORATION 

Dr. Barrett. Thank you, Mr. Chairman. It is a pleasure to be 
invited here to testify today. I have also submitted a written testi- 
mony. I would like to supplement that kind of ‘freelance,’ if you 
will. 

I do not represent Intel, although I worked there for 35 years, 
and I am still very proud of that company. It employs nearly 
50,000 U.S. citizens, does 75 percent of its manufacturing still here 
in the United States, and 85 to 90 percent of its R&D budget is 
spent here in the United States, and the R&D budget is substan- 
tially greater than that of the National Science Foundation. So it 
is an appreciable investor in R&D here in the U.S. 

While CEO and then Chairman of Intel, I had the privilege to 
travel quite a bit. I probably visited over 100 countries for Intel, 
had the opportunity to speak to business leaders, academic leaders 
in those countries, and government leaders. And during those con- 
versations I always heard exactly the same thing, and I think it 
is very true here in the United States: every one of those countries 
was interested in increasing its competitiveness. 

The ‘competitiveness quotient,’ so to speak, was derived by three 
factors. One was the education level of the workforce. You can’t be 
number one unless you have the number one education system. 
The investment in new ideas, the investment in R&D. It is new 
ideas that create the next generation of products, services, and cre- 
ate wealth. And the third feature they were interested in was the 
environment, the environment simply to let smart people get to- 
gether with smart ideas, and do something wonderful. And the en- 
vironment is partially set by society, partially set by government 
rules and regulations, tax rates, intellectual property protection, 
ability to start a company, bankruptcy laws, a whole series of 
issues. 

“Rising Above the Gathering Storm” and the America COM- 
PETES Act focus on those three issues; smart people, smart ideas, 
and the right environment, and five years after the fact — that the 
initial report was introduced — the follow-up report that Norm Au- 
gustine mentioned. I think we are not batting particularly well on 
either of those or any of those three topics. 

I would fully support the reauthorization of the America COM- 
PETES Act. I do not think it is solely an issue of government, 
though, as the Chairman mentioned. It is an issue for society and 
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private sector to become involved, and you mentioned the private 
sector in the Change the Equation group, which was just an- 
nounced a week or so ago here in Washington, DC. About 110 
CEOs of major U.S. corporations involved in science and tech- 
nology, but also involved in consumer goods and many other indus- 
tries, have banded together to do their part to promote science, 
technology, engineering, and mathematics education and interest 
in the youth of America. I think one of our biggest challenges is 
getting the younger generation interested in what is going forward. 

The Change the Equation group is committed to really three 
major efforts. One is improve the teaching of science and math in 
K-12, better science and math teachers. Secondly, it is involved in 
getting kids interested in science and math out of school. That is 
such things as robotics competitions, science fairs, a number of ac- 
tivities that the private sector is already involved with. We want 
to amplify those and spread them geographically across the United 
States. In fact, the first-year goal is to have programs of that type 
in 100 new geographic areas where the programs do not exist today 
over the next year. 

The third thing we are interested in doing is, in fact, using the 
CEOs in the private sector as the voice of advocacy for the basic 
tenets of the America COMPETES Act and the “Rising Above the 
Gathering Storm” recommendations — dealing with state, local legis- 
lators to, in fact, mobilize them to focus on STEM issues, on K-12 
issues, on research, university issues, and job creation in their local 
areas. 

I think we are off to a good start in that respect. By golly, if I 
look at what is going on around the world, we have a heck of a lot 
of work in front of us, and unless the America COMPETES Act is 
reauthorized going forward, and coupling that public sector set of 
programs with the private sector, I think we are going to continue 
to struggle. 

Thank you. 

[The prepared statement of Dr. Barrett follows:] 

Prepared Statement of Craig Barrett 

Thank you, Mr. Chairman, for the opportunity to testify before you today. I also 
want to thank Ranking Member Hall and all the members of the Committee on 
Science and Technology for your support for basic research and development and 
your commitment to improving education standards for our children. 

My name is Craig Barrett and I am the former Chairman and CEO of Intel Cor- 
poration. Intel is the world’s largest manufacturer of semiconductors, three-quarters 
of which are manufactured here in the United States. Intel employs more than 
40,000 people in the United States and spends billions of dollars each year on re- 
search and development, most of which is done in the U.S. 

As a leading information technology company, Intel is dependent on highly-skilled 
engineers, mathematicians and scientists to maintain its competitive position in the 
marketplace. Increasingly, however, it is difficult for companies like Intel to find the 
qualified American workers they need to develop new and innovative products. Our 
competitors around the world are investing more in their education systems and 
producing workers who are better prepared for the high-skilled jobs of the future. 

As a country, we need to re-double our commitment to educating our children and 
investing in basic research that will lead to breakthrough technological develop- 
ments. That is why I support and encourage your efforts to reauthorize the America 
Competes Act. 

I am pleased to be here with you today to examine where we stand on the chal- 
lenge of U.S. Competitiveness five years after the National Academy of Engineering 
issued its Gathering Storm report, which I had the honor to contribute to under the 
direction of our chair Norm Augustine. 
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As you know, the Gathering Storm report found that as a country we need to cre- 
ate high-quality johs for Americans and develop clean, affordahle and reliable en- 
ergy. We made four recommendations designed to help us achieve those goals: 

1. Increase America’s talent pool by vastly improving K-12 science and mathe- 
matics education. 

2. Sustain and strengthen the nation’s traditional commitment to long-term 
basic research that has the potential to be transformational and to maintain 
the flow of new ideas that fuel the economy, provide security, and enhance 
the quality of life. 

3. Make the United States the most attractive setting in which to study and 
perform research so that we can develop, recruit and retain the best and 
brightest students, scientists and engineers from within the United States 
and throughout the world. 

4. Ensure that the United States is the premier place in the world to innovate; 
invest in downstream activities such as manufacturing and marketing; and 
create high-paying jobs based on innovation by such actions as modernizing 
the patent system, realigning tax policies to encourage innovation and ensur- 
ing affordable broadband access. 

Following the issuance of this report. Congress took steps to address many of 
these recommendations by adopting the America Competes Act of 2007. That legis- 
lation called for a doubling of the research budgets for key agencies like the Na- 
tional Aeronautics and Space Administration (NASA), the National Institute of 
Standards and Technology (NIST), the National Oceanic and Atmospheric Adminis- 
tration (NOAA), The National Science Foundation (NSF) and the Department of En- 
ergy (DOE). The Act also directed significant resources to educating students in the 
key areas of science, technology, education and mathematics. 

But despite the important first steps taken in 2007, the job is not finished. That 
is why I commend this Committee, and the House of Representatives, for this year 
adopting a reauthorization of the Competes Act that builds on the initial legislation. 
The bill you passed would not only improve STEM education efforts to help prepare 
students for the highly technical jobs of the future, but would keep us on the path 
towards efforts to develop transformational new energy technologies. These goals 
are too important to be abandoned and I encourage the Senate to follow in your foot- 
steps and pass the America Competes reauthorization before this Congress comes 
to an end. 

The responsibility to better prepare our students for careers in the STEM fields 
falls not just to the government, of course, but to the private sector as well. As you 
may be aware, I recently accepted the challenge of serving as Chair of an important 
initiative called “Change the Equation.” Change the Equation is a private sector ef- 
fort comprised of over 100 companies from all different industry sectors and from 
all across the country. We aim to improve STEM education by: 

1. Improving STEM teaching at all grade levels. 

2. Inspiring student appreciation and excitement for STEM programs and ca- 
reers. 

3. Achieving a sustained commitment to improving STEM education from busi- 
ness leaders, government officials, STEM educators and other stakeholders 
through innovation, communication, collaboration and data-based decision 
making. 

Change the Equation will work with our member companies to identify education 
programs that are successful and spread them to more than 100 sites across the 
country. We are also going to assess STEM education efforts in the 50 States by 
building a scorecard to measure their performance. And we are going to disseminate 
principles for how businesses can help to improve STEM education. 

We know that STEM literacy is a business imperative for our nation’s economic 
excellence, success and citizenship. Our collaboration will not only help students, 
but will revive our economy, fuel our industries, strengthen our democracy and ulti- 
mately empower our nation. 

Every year reports are produced that say the same thing. We need action. A re- 
cent report projected that by 2018 there will be eight million jobs in STEM-related 
fields. However, the report also indicates that the next generation of employees in 
America will be unprepared and unqualified to take advantage of these positions. 

A follow up report to Gathering Storm highlights the many challenges we still 
face. It found that: 
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• Sixty-nine percent of United States public school students in fifth through 
eighth grade are taught mathematics by a teacher without a degree or certifi- 
cate in mathematics. 

• Only four of the top ten companies receiving United States patents last year 
were United States companies. 

• United States consumers spend significantly more on potato chips than the 
government devotes to energy R&D. 

America has an innovation problem. And we need to solve it. The America Com- 
petes Act of 2007 took steps towards tackling this problem and the reauthorization 
of the Act this year would signal continued Congressional support for making the 
investments we must make. 

But to truly benefit from America’s renewed commitment to basic research, and 
to provide American students the STEM skills they need to keep America competi- 
tive, we need both the government and the private sector to further increase their 
efforts and make the hard choices required — investing in our students, in our 
schools, and in the creation of new job opportunities by removing barriers to innova- 
tion. 

The commitment of the private sector and the support of government are both es- 
sential to ensure that American remains competitive in the global marketplace. 
While it is incumbent upon U.S. businesses to make smart investments in the tech- 
nologies they pursue and the people they hire, it is equally important that the gov- 
ernment adopt policies that give American industry a competitive advantage. 

Finally, Mr. Chairman, as you will be retiring at the end of this Congress, I want 
to express my appreciation to you for your 26 years of service to our nation. You 
have always been one of the most passionate advocates for investment in science, 
basic research, STEM education and all of the keystones of innovation that are so 
critical to our future. 

Thank you again, Mr. Chairman, for the opportunity to testify before you today. 
I look forward to answering any questions you may have. 

Biography for Craig Barrett 

Dr. Craig Barrett is a leading advocate for improving education in the U.S. and 
around the world. He is also a vocal spokesman for the value technology can provide 
in raising social and economic standards globally. In 2009, he stepped down as 
Chairman of the Board of Intel Corporation, a post he held from May 2005 to May 
2009. 

Craig Barrett was born in San Francisco, California. He attended Stanford Uni- 
versity in Palo Alto, California from 1957 to 1964, receiving Bachelor of Science, 
Master of Science and Ph.D. degrees in Materials Science. After graduation, he 
joined the faculty of Stanford University in the Department of Materials Science 
and Engineering, and remained through 1974, rising to the rank of Associate Pro- 
fessor. Dr. Barrett was a Fulbright Fellow at Danish Technical University in Den- 
mark in 1972 and a NATO Postdoctoral Fellow at the National Physical Laboratory 
in England from 1964 to 1965. He is the author of over 40 technical papers dealing 
with the influence of microstructure on the properties of materials, and a textbook 
on materials science. Principles of Engineering Materials. 

Dr. Barrett joined Intel Corporation in 1974 and held positions of vice president, 
senior vice president and executive vice president from 1984 to 1990. In 1992, he 
was elected to Intel Corporation’s Board of Directors and was promoted to chief op- 
erating officer in 1993. Dr. Barrett became Intel’s fourth president in 1997, chief ex- 
ecutive officer in 1998 and chairman of the Board in 2005. 

Dr. Barrett served until June 2009 as Chairman of the United Nations Global Al- 
liance for Information and Communication Technologies and Development, which 
works to bring computers and other technology to developing parts of the world. He 
co-chairs Achieve, Inc., is vice chairman of the National Forest Foundation, presi- 
dent and chairman of the BASIS School, Inc. Board of Directors, and a member of 
the Board of Directors of Society for Science and the Public, Science Foundation Ari- 
zona, and Dossia. Dr. Barrett serves on the advisory board of the Peter G. Peterson 
Foundation, the Arizona Commerce Authority Board, the faculty of Thunderbird 
School of Global Management, and is Honorary Chairman of the Irish Technology 
Leadership Group. Recently, Dr. Barrett has been appointed by the President of the 
U.S. as one of the private sector leaders for a national education science, technology, 
engineering and math (STEM) initiative now known as Change The Equation, and 
he has been appointed by the President of the Russian Federation as the Inter- 
national co-chairman to lead the Board of the Fund for Development of the Center 
for Elaboration and Commercialization of New Technologies. Dr. Barrett has served 
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on numerous boards, policy and government panels, and has been an appointee of 
the President’s Advisory Committee for Trade Policy and Negotiations and the 
American Health Information Community. He has co-chaired the Business Coalition 
for Student Achievement and the National Innovation Initiative Leadership Council, 
and has served as a member of the Board of Trustees for the U.S. Council for Inter- 
national Business and the Clinton Global Initiative Education Advisory Board. Dr. 
Barrett has been a member of the National Governors’ Association Task Force on 
Innovation America, the National Infrastructure Advisory Council, the Committee 
on Scientific Communication and National Security, the U.S. -Brazil CEO Forum, 
past chair of the National Academy of Engineering, and formerly served on the 
Board of Directors of the U.S. Semiconductor Industry Association, the National Ac- 
tion Council for Minorities in Engineering, and TechNet. 

Chairman Gordon. Thank you. Mr. Holliday. 

STATEMENT OF CHARLES HOLLIDAY, JR., CHAIRMAN OF THE 

BOARD OF BANK OF AMERICA AND RETIRED CHAIRMAN OF 

THE BOARD AND CEO OF DUPONT 

Mr. Holliday. Thank you, Mr. Chairman, and we appreciate 
your strong leadership in this regard. 

I have a very specific idea to leave with you today that takes the 
work of this committee to the next step, an idea around low-cost, 
clean energy. We believe if we could create that in this country, we 
could do a lot to move those statistics that Norm described in a 
very different way. 

And Norm Augustine and myself gathered with other people 
from companies that have a track record of making a step change 
in technology. Ursula Burns from Xerox. We don’t call it the Xerox 
machine for nothing. John Doerr, who is critical in funding so 
many of the iconic companies now on the west coast; a guy named 
Gates who has done some things around software; Jeff Immelt from 
General Electric; and Tim Solso from Cummins — and they have 
done amazing things to take the diesel engine to a different area. 

We said if we were in charge of creating that low-cost, clean en- 
ergy, how would we do it, and we wrote a business plan, which I 
would be glad to give you a copy of And I will just share with you 
the five very simple recommendations. 

We said we think this is possible, but it is going to take some 
time. It may take a decade, it may take more, and we need con- 
tinuity over that period of time, and we need a board, a strategy 
board responsible to you that is consistent over a period of time 
and doesn’t change every two to four years. And we believe that is 
possible. That is how we would do it inside our company. 

Second, we must fund it to win. The amount of money being 
spent today is important. It is not enough in our estimation. To get 
there we think we need $11 billion more dollars. We think it is one 
of the best investments our country could ever make to create the 
kind of jobs we need over time. 

Then we looked at what we have been very successful at in this 
country, and that is creating clusters of technology and business to- 
gether; that is where our big breakthroughs have come. We rec- 
ommended doing that again. We did not say which technologies. 
We want the market to pick those. We did not say in which cities 
or what universities they should be tied with, but we think that is 
a model that is uniquely American and should be taken forward. 

Something in America COMPETES that has worked very, very 
well is ARPA-E. It is this concept of funding entrepreneurs early 
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on with big-step change projects. I was out meeting with the De- 
partment of Energy people on this very subject just three weeks 
ago, went project by project, and you would be very proud of what 
they are doing. The quality of people that Steve Chu and his team 
have attracted, but also the projects. They meet that requirement. 
When they are successful, they will be really low cost and really 
clean energy. They have 37 of them. They all won’t be a success. 
If we could just get three or four of them to be a success, that 
would be a breakthrough. 

Our last recommendation is absolutely critical. We found that in 
all of our work with the National Academies, you can’t have a great 
technology but let it sit on the shelf, let it sit on the lab bench, and 
from all of our experience in the seven companies that we’re in- 
volved in, we all have prototype facilities. We knew we could not 
go from the lab to scale subtly. So we had to have a prototype facil- 
ity necessary. 

Because of the very high cost of this kind of investment, indi- 
vidual companies will not make that. So we think assistance from 
the Federal Government in those prototype facilities is critical, and 
this strategy board I described in recommendation number one is 
the mechanism for handling that. 

So we left this work extremely encouraged. We think we could 
put a significant amount of money — we are not minimizing what 
$11 billion is, but we believe $11 billion per year over a decade can 
step change our position, and we hope you will consider it. 

Thank you very much. 

[The prepared statement of Mr. Holliday follows:] 

Prepared Statement of Charles Holliday, Jr. 

Good morning Chairman Gordon and Members of the Committee. As you well 
know, I was involved in the original Gathering Storm report. That report made spe- 
cific policy recommendations on four areas critical to American competitiveness: 

• Vastly improve K-12 science and mathematics education. 

• Sustain and strengthen the nation’s commitment to long-term basic research 
that has the potential to be transformational. 

• Make the United States the most attractive setting in which to study and per- 
form research. Attach a green card to the diploma for international students 
who pursue higher education in science, technology, engineering or math here 
in the United States. 

• Ensure that America is the premier place in the world to innovate; invest in 
manufacturing and marketing; and create high-paying jobs based on innova- 
tion. 

I will let my esteemed colleague. Norm Augustine, describe the details of that re- 
port and the related progress we’ve made on those issues in more detail. Instead, 
1 will focus my remarks on a subsequent effort that Mr. Augustine and I were in- 
volved with focusing on energy innovation. So, I speak to you today on behalf of the 
American Energy Innovation Council (AEIC), which is comprised of a group of 
America’s top business executives who came together earlier this year to recommend 
ways to promote American innovation in clean energy technology. Today, I will dis- 
cuss why America must invest in clean energy innovation and how we can achieve 
a more productive national energy innovation system that will improve our pros- 
perity, our security and our environment. In particular I will describe the five rec- 
ommendations from our recent report, “A Business Plan for American Energy Inno- 
vation.” 

Indeed, technology innovation — especially in energy — is at the heart of many of 
the central economic, national security, competitiveness and environmental chal- 
lenges facing our nation and I commend the Committee on Science and Technology, 
and especially Chairman Gordon, for the thoughtful consideration they are giving 
these issues. 
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Before discussing the specific recommendations of our report, I’d like to say a lit- 
tle more about the American Energy Innovation Council and how we came together. 
The AEIC was launched in January 2010 and, in addition to myself, its members 
include: Norm Augustine, former Chairman and Chief Executive Officer of Lockheed 
Martin; Ursula Burns, Chief Executive Officer of Xerox; John Doerr, Partner at 
Kleiner Perkins Caufield & Byers; Bill Gates, Chairman and former Chief Executive 
Officer of Microsoft; Jeff Immelt, Chairman and Chief Executive Officer of General 
Electric; and Tim Solso, Chairman and Chief Executive Officer of Cummins Inc. 
During our report deliberations, the AEIC was advised by a Technical Review panel 
consisting of preeminent energy, science and innovation experts. ^ The AEIC is sup- 
ported, funded and staffed by the Bipartisan Policy Center and the ClimateWorks 
Foundation.^ This group coalesced around the mission to foster strong economic 
growth, create jobs in new industries, and reestablish America’s energy technology 
leadership in the development of clean energy technologies. 

As business leaders, my AEIC colleagues and I have had the great privilege of 
building companies that lead our respective fields and employ hundreds of thou- 
sands of American workers. Our experience has given each one of us an unshakable 
belief in the power of innovation. Each of our companies achieved prominence be- 
cause we invested heavily and steadily in new ideas, new technologies, new proc- 
esses and new products. Indeed, innovation is the essence of America’s economic 
strength, and it has been our nation’s economic engine for centuries. Our leadership 
in information technology, medicine, aviation, agriculture, biotech and dozens of 
other fields is the result of our enduring commitment to innovation. 

The AEIC, however, came together around the belief that in energy investment — 
a realm central to America’s economic, national security, and environmental fu- 
ture — our commitment to innovation is sorely lacking. Investment in energy inno- 
vation, from both the public and private sectors, is paltry — less than one-half of 
one percent of the national energy bill — and this neglect carries serious con- 
sequences. 

Due to our constrained energy technology options, our economy is vulnerable to 
price shocks — in oil, natural gas, and even electricity. The United States sends 
about $1 billion overseas every day for imported oil, expenditure that represents the 
biggest part of the trade deficit and often causes economic hardship for American 
consumers and businesses. Our foreign oil reliance undermines national security by 
enriching hostile regimes while our military forces are often deployed to protect ac- 
cess to oil. And the environmental costs of limited clean energy options are steep 
and growing, with both conventional pollution and climate change harming human 
health, threatening lives and livelihoods, and imperiling the natural systems upon 
which we rely for food, water, and clean air. The scale of these threats, and the 
wealth of opportunities to do better, make the message clear: it is time to invent 
our future. 

We must make a serious commitment to the goal of modernizing our energy sys- 
tem with cleaner, more efficient technologies. Such a commitment should include 
both robust, public investments in innovative energy technologies as well as policy 
reforms to deploy these technologies on a large scale. I joined with my AEIC col- 
leagues to address ways we believe the United States can better meet this commit- 
ment. 

Although the private sector will be paramount in commercializing and deploying 
clean energy on a national scale, it cannot achieve this goal alone. The fundamental 
differences between energy and most other economic sectors limit the ability of the 
private sector to solve large-scale energy problems on its own. For instance, national 
security, national economic strength, and the environment are not primary drivers 
for private sector investments, but they are critical to the health of our country. 
Large scale deplo 3 unent of many new energy technologies requires massive capital 
expenditures that are often too risky for private investors, and the product — elec- 
tricity — is sold into a generic market that does not differentiate between clean and 
dirty sources. Additionally, America’s long-term corporate R&D budgets, especially 
those run by utilities, have been in decline for several decades. Finally, the turnover 
of our energy infrastructure — particularly in the electrical generation system — is 
very slow. 

Add these elements together, and it becomes clear why private sector investments 
in clean energy technology development have been so small. In fact, of all major 


1 A list of the Technical Review Panel can he found at the end of the document. 

2 More information about the Bipartisan Policy Center and the ClimateWorks Foundation can 
also be found at the end of this document. 
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technology-dependent sectors, the energy sector spends the smallest portion of its 
sales on research and development.^ 

R&D spending as a share of gross sales 
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The government must therefore act to spur investments in energy innovation and 
mitigate risk for large scale energy projects. After drawing on the large body of work 
and experts in the field of innovation, taking a hard look at what has worked to 
promote innovation in defense, medicine, information technology and other fields, 
and calling upon our experience managing large innovation programs in our compa- 
nies, we developed five recommendations to spark a similar federal commitment to 
energy innovation. By heeding these recommendations, we believe the United States 
can unleash our energy technology potential and mobilize the private sector to join 
in the effort. 

Recommendation 1: Create a national Energy Strategy Board 

Mr. Chairman, the United States does not have a realistic, technically robust, 
long-term national energy strategy. Without such a strategy, there is no way to as- 
sess the effectiveness of energy policies, nor is there a coherent framework for the 
development of new energy technologies. The result of this neglect is reflected in our 
nation’s history — with oil-driven recessions, environmental degradation, trade defi- 
cits, national security problems, increasing CO 2 emissions, and a deficit in energy 
innovation. 

We recommend the creation of a congressionally mandated Energy Strategy Board 
charged with (1) developing and monitoring a National Energy Plan for Congress 
and the executive branch, and (2) oversight of a New Energy Challenge Program 
(see Recommendation 5). The Board should be external to the U.S. government, 
should include experts in energy technologies and associated markets, and should 
be politically neutral. 

Recommendation 2: Invest $16 billion per year in clean energy innovation 

In order to maintain America’s competitive edge and keep our economy strong, the 
United States needs sizable, sustained investments in clean energy innovation. The 
challenge must be met head on, and we believe that $16 billion per year — an in- 
crease of $11 billion over current annual investments of $5 billion — is the minimum 
level required. This funding should be set with multi-year commitments, managed 
according to well-defined performance goals, focused on technologies that can 
achieve significant scale, and be free from political interference and earmarking. 


^(1) National Science Foundation Data table 36. Federal research and development obliga- 
tions, budget authority, and budget authority for basic research, hy budget function: FY 1955— 
2009. http:! /www.nsf gov / statistics I nsf08315 1 content.cfm?pub -id=3880&id=2 

(2) G.F. Nemet, D.M. Kammen, U.S. energy research and development: Declining investment, 
increasing need, and the feasibility of expansion, Energy Policy 35 (2007) 746—755. 

(3) Pharmaceutical Research and Manufacturers of America (PhRMA), Pharmaceutical Indus- 
try Profile 2008. Washington DC. http:! / www.phrma.org I files / attachments 1 2008%20Profile.pdf 

(4) Science and Engineering Indicators 2010, National Science Foundation, www.nsf.gov ! sta- 
tistics IseindlOl pdf! c04.pdf 
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I must note that this second recommendation is critical to the success of any real 
effort to jump start any energy innovation efforts. Even in a time of constrained 
budgets, bold action is required. Our other recommendations will not matter much 
if sufficient funding is not realized. Reliance on incrementalism will not do the job. 

Recommendation 3: Create Centers of Excellence in energy innovation 

In other high-tech fields, critical technologies have achieved large-scale market 
success through multi-disciplinary collaboration between the private and public sec- 
tors. Technology innovation requires expensive equipment, well-trained scientists, 
multi-year time horizons and flexibility in allocating funds. This can be done most 
efficiently and effectively if the institutions engaged in innovation are located in 
close proximity to each other, share operational objectives and are accountable to 
each other for results. 

To provide the above attributes to the energy industry, we recommend the cre- 
ation of national Centers of Excellence in energy innovation. The Department of En- 
ergy’s newly created Energy Innovation Hubs are a good start at such centers, but 
are not sufficiently funded to achieve the desired results. Additional Centers of Ex- 
cellence need to be supported, with recommended annual budgets of $150 to $260 
million each. To function effectively and deliver results, each of these Centers will 
need the flexibility to pursue promising developments and eliminate dead-end ef- 
forts. 

Recommendation 4: Fund ARPA-E at $1 billion per year 

The creation of the Advanced Research Projects Agency-Energy (ARPA-E) has 
provided a significant boost to energy innovation. ARPA-E focuses exclusively on 
high-risk, high-payoff technologies that can change the way energy is generated, 
stored, and used; it has challenged innovators to come up with truly novel ideas and 
“game changers.” The program has high potential for long-term success, but only if 
it is given the autonomy, budget, and clear signals of support to implement needed 
projects. It will need long-horizon funds on a scale commensurate with its goals, and 
a life extension beyond the current federal stimulus. We recommend a $1 billion an- 
nual commitment to ARPA-E. 

Recommendation 5: Establish and fund a New Energy Challenge Program 
to huild large-scale pilot projects 

America’s energy innovation system lacks a mechanism to turn large-scale ideas 
or prototypes into commercial-scale facilities. We recommend the creation of a New 
Energy (Challenge Program to fund, build and accelerate the commercialization of 
advanced energy technologies — such as 4th generation nuclear power or carbon cap- 
ture and storage coal plants. 

This program should be structured as a partnership between the federal govern- 
ment and the energy industry, and should operate as an independent corporation 
outside of the federal government. It should report to the Energy Strategy Board 
(see Recommendation 1) and focus on the transition from pre-commercial, large- 
scale energy systems to integrated, full-size system tests. The public sector should 
initially commit $20 billion to the Program over 10 years through a single federal 
appropriation, which would unleash significant private sector resources as par- 
ticular projects are developed. 

Conclusion 

In addition to our specific recommendations. I’d also like to note that successful 
energy innovation programs have three prerequisites: the first is a pipeline of new 
inventions; the second is a suite of policy reforms that will stimulate market de- 
mand for these new inventions; and the third is a highly skilled workforce with the 
ability to create and deploy these inventions. The plan put forth above addresses 
the first and provides a strategy to fill the American energy innovation pipeline 
with new technologies designed to deliver a more secure, sustainable future. 

However, we recognize that research, development, and deployment all need com- 
plementary energy policies to advance innovation and drive market adoption of new 
technologies. Innovation without implementation has no value. A strong market sig- 
nal will increase the intensity of energy research, add large private-sector commit- 
ments, reduce barriers between the lab and market, and ensure technologies per- 
form better and cost less over time. Those policies may include some combination 
of a price or cap on CO 2 , a clean energy or renewable energy portfolio requirement, 
or technology performance standards. 

In sum, I come before the Committee today with a challenge, but also with a 
sense of optimism. In the defense, health, agriculture, and information technology 
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industries, this country has made a deliberate choice to use intelligent federal in- 
vestments to unleash profound innovation. As a result, our country leads in all 
those realms. In energy, however, the country has failed the grade, and is pa 3 dng 
a heavy price for that failure. We must change this course. 

The good news is that if the United States invests in its clean energy future now, 
our nation can reap immense benefits. The members of the AEIC are optimistic 
about the potential for dramatic change in the energy realm. As business leaders, 
we know how the private sector can be mobilized to attack these problems, but we 
also know that the government must step up to protect the public interest. We have 
seen this work in other sectors, and know it can work in the energy sector, as well. 
Public- and private-sector innovators have made miracles happen right here on 
home soil — Americans developed the computer and the internet, delivered air and 
space travel, and decoded the human genome. The same transformations can hap- 
pen in energy. 

In closing, we are convinced that America has a great deal to gain from smart, 
ambitious investments in clean energy innovation. The recommendations laid out 
above are specific and affordable. They set forth the necessary actions that the pub- 
lic sector must take to unlock the ingenuity and capital of the American market- 
place in pursuit of the nation’s clean energy goals. To seize this opportunity, Amer- 
ica must put aside partisan interests and make a strong, bold commitment. We chal- 
lenge Congress, and indeed the country, to make this commitment. By tapping 
America’s entrepreneurial spirit and long-standing leadership in technology innova- 
tion, we believe our country can set a course for a prosperous, sustainable econ- 
omy — and take control of our energy future. 

Thank you for the opportunity to testify before the Committee today. 

The American Energy Innovation Council (AEIC) Technical Review Com- 
mittee: 

• Chair — Meixine Savitz, former General Manager of Technology Partnerships 
at Honeywell; member of the President’s Council of Advisors on Science and 
Technology; Vice President, National Academy of Engineering 

• Ken Caldeira — Department of Global Ecology, Carnegie Institution of Wash- 
ington 

• David Garman — Former Under Secretary of Energy and Assistant Secretary 
of EERE at DOE 

• Rebecca Henderson — Senator John Heinz Professor of Environmental Man- 
agement, Harvard Business School 

• David Keith — Professor and Director of ISEEE Energy and Environmental 
Systems Group at the University of Calgary 

• Richard Lester — Director of the Industrial Performance Center and Professor 
and Head of the Department of Nuclear Science and Engineering at MIT 

• Nate Lewis — George L. Argyros Professor of Chemistry at the California In- 
stitute of Technology 

• Ernie Moniz — Cecil and Ida Green Professor of Physics and Engineering Sys- 
tems and Director of the MIT Lab for Energy and Environment and of the 
MIT Energy Initiative, MIT; member of the President’s Council of Advisors 
on Science and Technology 

• Franklin Orr — Professor, Stanford University 

• Allen Pfeffer — Vice President of Technology, Alstom Power 

• Dan Sarewitz — Director, Consortium for Science, Policy, and Outcomes, Ari- 
zona State University 

• Chuck Shank — former Director of Lawrence Berkeley National Laboratory 
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includes partner organizations across the world, aligned to support smart policies 
in the re^ons and sectors that have the greatest potential for reducing greenhouse 
gas emissions. For more information, please visit www.climateworks.org 
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Chairman Gordon. Thank you, Mr. Holliday. 

I will point out in the America COMPETES Act we do have a 
cluster program where we can bring those folks together. I think 
it is understood now that there is not that single — or rarely it is 
that single inventor ‘eureka’ moment, but rather it is the collabora- 
tion of those folks working together on a topic. 

And Dr. Dan Mote is now recognized. Dr. Mote, you need to hit 
your mic there, please. 

STATEMENT OF C.D. (DAN) MOTE, JR., PRESIDENT EMERITUS 

OF THE UNIVERSITY OF MARYLAND AND GLENN L. MARTIN 

INSTITUTE PROFESSOR OF ENGINEERING 

Dr. Mote. Thank you very much. I apologize. I thank you for this 
opportunity to make a few remarks. 

Well, first I would just comment that there is no question that 
the country has made progress on its support for science and tech- 
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nology since 2005, through the America COMPETES Act and other 
initiatives, ARRA funds and STEM education initiatives and the 
like. National awareness is higher now than it was then, and “Ris- 
ing Above the Gathering Storm” has become a household phrase in 
many places. And remarkably it has legs five years later, which is, 
in and of itself, critical. 

But as in the revisited report, the category five report that has 
come out, the United State is relatively less competitive globally 
today than it was in 2005, probably for three reasons. 

One is the report was not fully implemented in an ongoing man- 
ner when it started. Second is other countries have engaged rather 
aggressively, both those that weren’t engaged then and those that 
were then, in a very determined and purposeful manner. And 
thirdly and possibly most importantly, our country has many na- 
tional priorities today; wars, national debt, sluggish economy, un- 
employment, housing, healthcare, terrorism, and so on, and global 
competitiveness in S&T and innovation is really not near the top 
in priority among them. That is a very principal problem for us. 

If we believe delivering high-quality, high-paying jobs for Ameri- 
cans depends on competitiveness and innovation in science and 
technology, then it should be a high priority today. 

I recently chaired a National Research Council committee that 
studied the science and technology strategies of six countries and 
their implications for the United States. Those — and that has now 
been printed, as a matter of fact — the six countries are Japan, 
Brazil, India, Russia, China, and Singapore. Now, the countries in- 
dividually were studied in great detail in terms of why they are 
succeeding and what their priorities are and how they are pro- 
gressing, and there are a couple of findings on the countries them- 
selves and then overall findings as a group. 

The study concluded — I think surprisingly for the Members of 
the Committee, but very importantly — that the best predictor of fu- 
ture science and technology competitiveness was the national cul- 
ture. While we commonly use economic and capacity measures to 
rate S&T innovation capabilities, things like percentage of GDP 
going for research or number of engineering graduates, it turns out 
that the countries that shape their cultures to facilitate their goals 
receive — achieve them predictably and will likely do so in the fu- 
ture. 

Of the six countries studied, Singapore and China stood out in 
this regard. While these two countries have remarkably different 
goals, different drivers of science and technology innovation, dif- 
ferent population scales to say the least, different markets, they 
use similar strategies in shaping their cultures to focus on S&T 
priorities. Essentially culture and S&T priorities went hand in 
hand. And they also experienced similar achievements. And we 
could go into some detail about how that was done if we had some 
time. 

However, the other four countries, that is, Japan, Brazil, India, 
and Russia, have been actually held back strikingly in their S&T 
achievements because of cultural issues that have limited the pri- 
ority they would afford their S&T goals. 

Japan is a good example, just very quickly. How is Japan held 
back? No women in the worMorce; it is a country that is reluctant 



30 


to welcome international people to work in its labs; no immigration; 
universities don’t work with industry. You can go down through 
Japan, and there are a number of cultural issues which have essen- 
tially inhibited its advancement. And of course, it has been in the 
doldrums for two decades, as we all know. 

So when the national security of the United States is threatened, 
such as after 9/11 or Sputnik and so forth, our Nation has abruptly 
changed its culture to support a national security priority. How- 
ever, these occasions are, fortunately, rare, but they are also widely 
recognized as requiring national security priority. 

But if we do not recognize the significance of the declining course 
of U.S. competitiveness in science and technology and innovation, 
our future prosperity and national security basically will not — we 
will not change our S&T priority [as] needed to fix this problem. 
Actually, I believe that is where we are today. We do not see, as 
a Nation, that this is a critical problem. 

I also believe it would be instructive for those in policy-making 
positions to visit China and Singapore to gain a first-hand under- 
standing of why they are succeeding and what changes in culture 
they have actually instituted, at some cost to themselves, to 
achieve this success. I am confident this would be a stunning expe- 
rience for all who went there. I think only then would we fully un- 
derstand the seriousness of our national competitiveness problem 
and the priority attention that we really need to apply to this to 
fix it. 

Thank you. 

[The prepared statement of Dr. Mote follows:] 

Prepared Statement of C.D. Mote, Jr. 

Chairman Gordon and members of the House Committee on Science and Tech- 
nology. I appreciate the opportunity to comment on “Rising Above the Gathering 
Storm, Revisited” and its implications. I will be mindful of your time in making a 
few take-away points. 

First, there is no question that the country has made progress in supporting 
Science and Technology (S&T) since the “Rising Above ...” report in 2005 through 
the America Competes Act, ARRA, STEM education initiatives and the like. Na- 
tional awareness of our competitiveness in innovation has increased, Rising Above 
the Gathering Storm has become a household phrase, and remarkably, it has “legs” 
today, five years hence. But, regrettably, as this “Rising Above . . . Revisited” re- 
port vividly verifies, the United States is relatively less competitive globally today 
than it was in 2005 for two principal reasons: (1) we did not implement sufficiently 
and in an on-going manner the recommendations in the earlier report, and (2) other 
countries have continued their advances in S&T competitiveness with determination 
and purpose. Also our national priorities today are many (e.g., wars, debt, economy, 
jobs, housing, healthcare, terrorism) and global competitiveness in S&T and innova- 
tion is not near the top among them. This is our principal and fundamental prob- 
lem. 

If we believed that delivering high quality, high paying jobs for Americans de- 
pends on our competitiveness in innovation, science and technology, S&T competi- 
tiveness would have very high priority today. 

I recently chaired the ad-hoc National Research Council “Committee on Global 
Science and Technology Strategies and Their Effect on U.S. National Security.” This 
committee issued a 2010 report titled the “S&T Strategies of Six Countries: Implica- 
tions for the U.S.” [http: ! I www.nap.edul catalog ! 12920.html]. The six countries are 
Japan, Brazil, Russia, India, China, and Singapore — JBRICS. This study concluded 
that national culture was the “best predictor” of future S&T competitiveness. Most 
countries, including the U.S., use economic and capacity measures to rate S&T inno- 
vation capability, for example, %GDP invested in research or number of engineers 
graduating from universities. However, those countries that shape their cultures to 
facilitate the achievement of their priority S&T goals have predictably succeeded in 
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reaching those goals, and will likely do so in the future. Of the six countries studied, 
Singapore and China stood out in this regard. While these two countries have re- 
markably different goals, different drivers of S&T and innovation, different popu- 
lation scales, and different markets, they used similar strategies in shaping their 
cultures to focus on S&T priorities. And they experienced similar achievements 
against their goals. However, the other four JBRIC countries (Japan, Brazil, Russia 
and India) have been held back strikingly in their S&T achievements because cul- 
tural issues have limited the priority they afforded their S&T goals. The committee 
concluded that their future achievements will likely be similarly limited unless 
changes in cultural priorities are forthcoming. Culture has been largely overlooked 
when predicting national innovation capacity. 

When the national security of the U.S. was acutely threatened by the attacks of 
September 11, the nation abruptly changed its culture to support the national secu- 
rity priority. However, such occasions are rare and widely recognized as national 
emergencies requiring unusual actions. If we do not recognize the significance of the 
declining course of U.S. competitiveness in S&T and innovation to our future pros- 
perity and national security, we will not change the culture necessary to make S&T 
a higher priority. I believe this is where we are today. 

I strongly encourage leaders in U.S. policy-making positions to visit China and 
Singapore to gain a firsthand understanding of why they are succeeding and what 
changes in culture they have instituted to achieve their goals. I am confident that 
this would literally be a “stunning experience” for all those participating. Only then 
will we fully understand the seriousness of our national competitiveness problem 
and the priority attention required today to fix it. 
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for Berkeley that raised $1.4 billion. He earlier served as chair of Berkeley’s Depart- 
ment of Mechanical Engineering. 

Chairman Gordon. Thank you, Dr. Mote. 

We will now begin our first round of questions, and I recognize 
myself for that first five minutes. 

To the three former CEOs: you each ran major corporations. Dr. 
Barrett pointed out that you had a research budget bigger than 
NSF. Now that you are retired, have your Social Security, and pay- 
ing taxes like the rest of us, you know, why should we taxpayers 
subsidize public research for major corporations? 

Dr. Barrett. 

Dr. Barrett. I frankly don’t think the U.S. government and the 
taxpayers should subsidize research within the private corporations 
unless the government has a specific project or objective, such as 
if you would want to create an X-scale computer for government ac- 
tivity and future research. The request is really to fund research 
in the virtual ‘National Laboratory’ of the United States — which is, 
in fact, the tier one research institutions — is to fund basic research, 
pre-competitiveness research, research which is probably at least 
eight to ten years from any competitiveness introduction. That re- 
search is not funded by corporations to any great degree for a vari- 
ety of reasons. It is carried out in universities and the public envi- 
ronment that the public has great access to. 

So the demand or the request is not to fund research within cor- 
porations. It is really to fund research within the U.S. research 
universities, pre-competitiveness research, research that might cre- 
ate products, services, new companies, but far in advance, not the 
sort of research that an Intel and IBM, DuPont, Lockheed Martin 
would do, which is directed towards products of tomorrow or within 
a few years. 

Chairman Gordon. Anyone else want to — Mr. Holliday? 

Mr. Holliday. I agree totally. I would just add a short vignette. 
I was at the DuPont annual patent dinner sitting next to an indi- 
vidual who was winning his 100th patent that night, and he was 
talking about how we had moved our research effort toward more 
applied, more applications and less basic. And he was cautioning 
me about the problem of that. My answer was, we must depend on 
the universities to provide that basic research for us and our com- 
petitors. And he said, but what if those universities aren’t there to 
do it? 

And so that is really what we are talking about today, is that 
basic research that must be at the university level. It is better done 
at the university level, or the National Labs, so all competitors can 
have access to it and compete to make it a success. 

Chairman Gordon. Mr. Augustine. 

Mr. Augustine. Yes. I would be opposed to the government sub- 
sidizing work or activities at a company that could lead to a predi- 
cable impact on the individual company’s profitability. I would also 
note that a few decades ago 2/3rds of the R&D in this country was 
funded by the government and only 1/3 by industry. Today industry 
funds 2/3rds and the government 1/3. The problem is that industry 
largely funds the “D,” and the problem that we are, of course, dis- 
cussing in the hearing is “R”: research, basic research. 
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Basic research has a couple prohlems that make it not very ame- 
nable for work by industry. One of these is that the benefits of 
basic research often don’t accrue to the performer or the under- 
writer of the research being performed because of the unpredict- 
ability of the applicability of research. 

That, sort of, is the basic category of things where the govern- 
ment generally steps in and provides that service — of running an 
education system, providing national security, and so on. 

The second feature of basic research is it is very long-term, very 
high — risk, and in many cases very expensive. And those factors 
just don’t lend themselves to the sort of things that the market- 
place today will allow companies to invest in. With the great short- 
term emphasis of the markets, companies by and large are going 
to have to invest in shorter-term things, like development. 

So it would seem to me that research is the province of govern- 
ment, [funding] development is a province of industry. 

Chairman GORDON. And finally, Mr. Holliday, in your presen- 
tation you mentioned this business plan for America’s energy fu- 
ture. You know, we have got healthcare problems, transportation 
problems, you know, feeding our public. There are lots of different 
areas. Why did you pick out energy? 

Mr. Holliday. We saw that energy at a low cost could transform 
across the entire economy to make a difference. That was the one 
thing that we thought was about our national security, so we con- 
trol it ourselves and really have a cost advantage to reinvigorate 
our manufacturing and the overall productive capacity of the coun- 
try. 

Chairman Gordon. Thank you, sir. 

Mr. Hall is recognized for five minutes. 

Mr. Hall. Mr. Holliday, I sure agree with you on the energy sit- 
uation. For a youngster that is graduating from high school or col- 
lege or beginning their life in the business world, probably the 
most important word in the dictionary other than ‘prayer’ for that 
set of young people is probably ‘energy,’ because energy is the 
cause of most wars or lack of energy is the cause of most wars, and 
Japan didn’t hate us. They didn’t bomb Pearl Harbor because they 
hated us. They bombed us because we cut them off of absolutely 
all of their oil. We were their sole supplier, and they had about 
maybe a year of national existence, so you could expect that to hap- 
pen. 

But I thank you for suggesting that because it reminded me 
again of yesterday. 

Dr. Barrett, you alluded to keeping our jobs here and the good 
record that your company has of keeping the successes you have 
here on shore rather than send them offshore, and I think all of 
us appreciate that. 

In your testimony, and along that line, I think of a parallel there 
that we all go through up here, because all of us appoint young- 
sters to the Academies, to West Point, to Navy, Air Force, and all 
that, and usually my board asks them if they are going to make 
it a lifetime work, you know. They have the right to, I think, at 
the end of four years, maybe five years, to come back into the busi- 
ness world, and I don’t think that is altogether bad because they 
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bring the disciplines they learn there into the business world where 
discipline is really needed. 

But it is similar to that, in your testimony — ^you discussed the 
importance of investing in research and development to promote 
new technologies, and you say once investments have been made 
in the new technologies and they are ready for the marketplace, 
what incentives are in place to ensure that the companies that reap 
the benefits of federal tax dollars for research and development will 
stay in the United States? 

Well, how did you do it? 

Dr. Barrett. Well, I would — point of fact, I said that 75 percent 
of our manufacturing is still in the U.S., and that means 25 per- 
cent of it is outside. One of the reasons for that to date, if I could 
just digress for a moment: the net present value [NPV] of one of 
our multi -billion-dollar manufacturing facilities — there is a $1 bil- 
lion difference in its NPV if you put it in the United States or if 
you put it in a low-tax country. And the billion dollar NPV dif- 
ference is really not related to wage rates. It is related to govern- 
ment incentives and tax rates. 

The reason we have maintained our manufacturing facilities in 
the U.S. is we have a well-trained workforce in the United States. 
Time is of the essence. If you have to retrain a workforce to do a 
green field manufacturing plant some place else, you can lose valu- 
able time. 

There is no financial incentive to put those plants in the United 
States today. The financial disincentive is the U.S. tax rate. So 
what you are seeing is perhaps a lasting legacy of the fact that we 
started in the U.S., we have built up our major facilities in the 
U.S., we have a well-trained workforce in the U.S., we have con- 
tinuity in the U.S., but if you start from scratch today, there is no 
incentive to put those plants in the United States. 

Mr. Hall. Maybe you are before the wrong committee. Maybe 
you ought to go before Ways and Means. 

Dr. Barrett. Congressman Hall, I have been through every com- 
mittee, every Administration, Democrat and Republican, every eco- 
nomic advisor, to every President with the same story, and we are 
still where we are. 

Mr. Hall. I admire you for it, and I thank you. 

I want to ask this additional question, though. Similarly, how do 
we insure that students who are being trained in the U.S. don’t 
take their knowledge overseas? How can we keep those people 
here? 

Dr. Barrett. Well 

Mr. Hall. And those that come here seek to be citizens, to get 
their education and leave in degrees, all the universities all across 
the country, and then take their knowledge home. 

Dr. Barrett. Well over a decade ago I think we were the first 
to suggest that you should just simply staple a green card to every 
advanced degree, engineering, technology, mathematics, science de- 
gree obtainer, regardless of nationality. If they graduate from a 
U.S. university with an advanced degree, staple a green card to 
that diploma and let them stay. 

There is no way to absolutely ensure that that knowledge base 
stays here. The way you ensure it is to, in fact, make the United 
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States the destination of choice for start-ups, the destination of 
choice for people who want to get a great education, but you have 
to have the visa issue, the immigration issue, and then the tax and 
incentive issues here to create start-ups and grow them. 

Mr. Hall. I thank you, sir. 

I yield back my time, Mr. Chairman. Thank you. 

Chairman Gordon. Ms. Johnson is recognized. 

I think over the last — or excuse me. I was wrong, Ms. Johnson. 
Ms. Edwards was here first. Each of you wins the attendance 
award for this session, and I thank you for that. 

Ms. Edwards, you are recognized for five minutes. 

Ms. Edwards. Thank you, Mr. Chairman. 

I just have a question. First of all, I want to say on the, you 
know, the one point regarding research and development, I actually 
introduced last week H.R. 6201, the 21st Century Investment Act of 
2010, and part of the reason that I did that was really because of 
my experience in visiting small manufacturing facilities out in my 
Congressional district where they co-located the research and de- 
velopment that they were doing with the manufacturing they were 
doing. It was really important to have that manufacturing line 
really close to where the R&D was happening, and what we do in 
6201 — and I know that’s not before this committee, though — is to 
actually incentivize and make permanent the research and develop- 
ment tax credit. It is one of the lowest among developed nations, 
in this country. Increase and make that permanent, and [H.R. 
6201] also created a substantial tax credit that is an incentive for 
co-locating manufacturing. 

When I talk to our manufacturers, what they say to me is that 
it is really important for them, both in terms of building and train- 
ing their workforce but also then drawing on the local community, 
our local educational institutions, our local K-12, and establishing 
those relationships because they then know that that is the feeder 
ground for their manufacturing and for their research and develop- 
ment. 

And so I’d urge you, Mr. Hall, take a look at that. But all of you, 
because I think that if we are talking about where we are going 
to go for the 21st century, we have to think not in pockets, but 
across the line from how we are creating the pipeline, obviously in 
K-12 and in our higher education institutions but then, you know, 
what is the employee base, and what do job creators need. I mean, 
they are going to do — if we invest in their innovation, what do they 
need, and right now I think there is not this sort of seamless line 
from our K-12 education and through our higher ed system into 
the workplace. 

And so I appreciate your comments, Mr. Augustine, on this ques- 
tion of trying to create a seamless line from K-12 through the 
point when that young person goes into the workforce, and what 
is it that we can do to knit those together so that they are not in 
these individual strings? 

And then if. Dr. Mote, I know that at the University of Mary- 
land, and thank you for your service there, that your experience in 
working with our local scientific institutions in Maryland with our 
education institutions so that they feed into the workplace, and if 
you can do it in two minutes and 13 seconds, that would be great. 
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Mr. Augustine. Well, I think the business community has an oh- 
ligation which it, I think, doesn’t fully carry out today: to make 
very clear what are the skills it needs from a high school graduate. 
You pointed to that. 

If one looks at college graduates, there is a significant problem 
of the gap between what skills and abilities and knowledge is re- 
quired to get a high school diploma and what it takes to succeed 
as a freshman in college. And somehow we have got to close that 
gap. I would give that very high priority. 

Dr. Mote. Congresswoman Edwards, two things. One is in terms 
of the K-12 students, bringing them to the university for special 
programs, educational programs, research and laboratories that is 
a part of the mission of the university. And secondly, on the output 
end, we essentially guarantee internships for every student at the 
university. We have an office which basically creates internships, 
and in this area since there are so many internships in the area, 
it is fairly easy to accomplish this. 

And so, therefore, we want to engage the students in the busi- 
ness communities and at various levels, but it also could be Na- 
tional Laboratories where these internships take place. So, I think, 
thinking of the university as a link to both the K-12 system and 
the jobs and post-graduate opportunities as well, is essentially the 
way we see ourselves. We see ourselves really as a most important 
asset that the state has in developing its future. 

Chairman Gordon. Thank you, Ms. Edwards. 

Ms. Edwards. Thank you. 

Chairman Gordon. And Dr. Ehlers is recognized for five min- 
utes. 

Mr. Ehlers. Thank you, Mr. Chairman, and thank you very 
much for the panel for being here. I can’t — you know, now that I 
am leaving here, I just want to commend you for — you have no idea 
how often I was trying to sell an idea in the Congress and not get- 
ting very far and then one or more of you would make a comment 
that was — supported what I was trying to do, and I could say, well, 
you know, so and so said this. “Oh, okay.” 

You know, Christ was right when he said a prophet is not with- 
out honor in the same assembly, and I found that over and over. 
I really appreciate what you have done for our country, and now 
that I am joining the ranks of the retired and unemployed, I hope 
I can contribute as much as you have. 

I want to just get back to the question that was mentioned about 
what the Eederal Government should pay for research in private 
corporations. I think a simple, straightforward answer is a very 
good healthy research and development tax credit, so the compa- 
nies are still deciding what to study, what to do the research on. 
It is entirely their project, but at least let the Eederal Government 
give them tax relief, because many of these are high-risk ventures, 
and corporations simply can’t afford to do them if they don’t get 
some assistance, preferably a tax credit. 

I appreciate Mr. Holliday’s comment about low-cost, clean en- 
ergy. You are right on. That is totally correct, and that is some- 
thing we all have to be working on and not just say, well, let the 
utilities take care of that. It is a much broader problem than that. 
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And Dr. Mote, you commented about — other nations are trying to 
catch up. We assume we are already there, and that is a fallacious 
belief in this country. The public, and I have given speeches all 
across the land, the public simply doesn’t believe that there is a 
problem. They simply believe that we are on top, we are ahead of 
the pack, we have nothing to worry about, and the only reason 
other countries are making progress is because they have lower 
wage rates. They are totally wrong on that, and we have to educate 
them, but I can assure you from my many contacts with the public 
that this is the general attitude. 

I would be delighted to see some of you running for Congress and 
taking my place. It is incredibly hard to persuade scientists and en- 
gineers to run for public office, and I have given, once again, given 
speeches to engineering and science groups across this country con- 
stantly urging them to run for office. It just doesn’t happen. 

Fortunately, since I arrived, the number of physicists have tri- 
pled, but we could certainly use a few more engineers as well to 
help in this task, and I really feel very guilty about retiring and 
leaving because it is not that I am so wonderful, it is just that the 
knowledge I have is badly needed here, and I hope the other two 
physicists grab hold of it and can take care of it. 

But, really, we need much better representation here from the 
scientific and technical community if we are really going to accu- 
rately reflect and try to solve the Nation’s problems in this area, 
whether it is education, whether it is patent law, so many different 
aspects of it. And it is a major part of our country’s future, but it 
is not a major part of the agenda of either the House or the Senate. 

Pardon me for giving you a sermon. I know you already believe 
all these things, but as I said before, I am the son of a preacher, 
and I can’t get out without giving a sermon. But I really think that 
is the crux of it. Dr. Mote’s problem of the people assuming every- 
thing is okay, that is because they are not hearing anything else 
from the Congress, from the Administration, and we really have to 
have the support of the people if we are going to do it. 

So thank you so very much for what you are doing. You have 
been great leaders of this Nation on these issues, and I hope you 
will continue to do that, and I hope I can assist you once I am a 
private citizen again. Thank you very much. 

Mr. Hall. Mr. Chairman, may I have just a minute? 

I want to thank Dr. Ehlers, too, for his long service here, and I 
hope he never forgets what I told him the first week we were on 
the same committee together, that I admired him, but I didn’t like 
him because he is just the type, like you four, that ruined the curve 
for guys like me. 

But he has been a great benefit to this committee. He has been 
a benefit to me personally, and we are losing a great friend and 
a great Member of this conference, and we are going to call on you 
like we are Bart when he is an ambassador over in France or Eng- 
land, wherever he is. I want his telephone number, and I want 
yours. 

I yield back. 

Mr. Ehlers. Thank you very much. 
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Chairman Gordon. Thank you, Mr. Hall. Dr. Ehlers has heen 
the conscience of the scientific community for us, and we thank 
you. 

Mr. Wilson is recognized for five minutes. 

Mr. Wilson. Thank you, Mr. Chairman, and gentlemen, I would 
like to echo the sentiments of Dr. Ehlers and others in saying that 
it is wonderful the work that you are doing and putting yourselves 
in a position to use the experience that you have acquired through- 
out your life, and your education, and your business experience, to 
help make our lives better and certainly for our next generation. 
So thank you. Thank you very much. 

And I have a few questions I would like to ask, in no way provoc- 
ative but just to try to get to the point of how we can maybe save 
some jobs for America and how we can do some of the things here. 

My first is for Mr. Augustine. In your written testimony you 
mentioned that an American company. Applied Materials, recently 
opened the world’s largest private solar research development com- 
pany in China, and Dr. Barrett, also, my understanding that Intel 
has opened research labs on semiconductors and server networks 
in Beijing, China. 

There are just two of the many instances of our U.S. jobs going 
overseas. What policies are necessary, from the government’s 
standpoint, that we can use to incentivize companies to keep their 
jobs on American soil and employ American workers? 

Mr. Augustine. Congressman Wilson, if I might answer that 
with a little story. I, in a moment of boredom, figured out that I 
have attended over 500 Fortune 100 board meetings, and in many 
of those we were faced with the kind of decision about which you 
ask. Should we build a plant in the United States, or should we 
build it overseas? If you build it in the United States, your average 
worker will come from the bottom quartile of the world’s high 
school graduates. You will be in the country with the second high- 
est tax rate, corporate tax rate, in the world. You will be in a coun- 
try with a stagnating economy, or at best a stable economy. You 
will be in a country where you pay an assembly worker between 
four and 20 times what you would pay in many other countries. 
You will pay a chemist eight times as much and an engineer five 
times as much as in some highly qualified countries. 

If you go to these other countries, you get, typically, a five-year 
tax holiday for the new facility you set up. Your average high 
school graduate employee will come from the top tenth of the [glob- 
al] class. Engineers will be abundant. You will generally be given 
free land to build your plant. And if you are the strongest Amer- 
ican in the world, acting as the fiduciary responsibility for your 
shareholders, you will build the plant overseas. 

Now, that is what I have seen over and over, and those are the 
things we need to fix. 

Mr. Wilson. Thank you. 

Dr. Barrett. Norm mentioned a number of features which — 
some of them are related to manufacturing, and some of them to 
R&D. I will just focus on the R&D side. The company I used to 
work for, Intel, is an international company, does about 80 percent 
of its business outside of the United States. That is, 80 percent of 
its revenue comes from foreign customers. To be internationally 
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competitive, the company has to hire the best and brightest engi- 
neers for its R&D laboratories wherever they reside. 

If you look at where they reside today, some of them reside in 
the U.S., but some of them reside in Russia, some in China, some 
in Malaysia, some in India. We follow the best and brightest. Not 
all of the best and brightest are U.S. citizens. Therefore, to be com- 
petitive, we look around the world. As I said, 85 percent or so of 
our R&D activities are U.S. domestic located. 

The things you can do would be to, in fact, follow the programs 
to get more U.S. kids interested in R&D or science, technology, en- 
gineering, and math, follow that through to get more of our young 
people majoring in those topics at the university level, have an im- 
migration policy which allows foreign nationals who come to our 
universities and comprise the bulk of our STEM graduates to stay 
in the United States. Have a permanent R&D tax credit. Lower the 
corporate tax rate. 

There are a whole litany of these items, but these are the things 
the government can do. You can’t expect, I think, the multi-nation- 
als to hire all U.S. citizens, because we do the great majority of our 
business outside of the U.S. We are relatively proud that we still 
have the great majority of our work going on in the U.S. to service 
our international customers, but we can’t be digital, 100 percent 
U.S., 0 percent foreign nationals. 

Mr. Wilson. Mr. Chairman, I realize I am out of time, but if I 
could just thank them. Thank you both because really you focused 
the issue and framed it, and that is what I have been looking for 
in this hearing this morning. 

And so thank you. I have other questions, Mr. Chairman, but I 
realize my time is up. Thank you, gentlemen. 

Chairman Gordon. Mr. McCaul is recognized for five minutes. 

Mr. McCaul. Thank you, Mr. Chairman, and thank the wit- 
nesses for being here today. I — as the Chairman knows, I have 
been a strong advocate and supporter of the COMPETES Act. My 
district has a research and development arm at the University of 
Texas in Austin. The high tech, all the companies you mentioned 
are in some form or fashion in my district, and it is a federal in- 
vestment that, while I am against a lot of the current spending in 
the Congress, I think this is one of those investments that we can’t 
afford not to do. And the return on the investment, like with the 
NASA Program, has been extraordinary. 

We talked about the Gathering Storm. I agree. Dr. Mote, that 
this is a national security issue as well, but I see a ‘gathering 
storm’ occurring right now in the Congress as the COMPETES Act 
stagnates in the Senate, the possibility that it may not pass, in 
combination with the tax cuts expiring. And then we have an ex- 
traordinarily large tax increase, and I know the R&D tax credit is 
huge, I know the penalizing companies that do business overseas, 
and I think we need to incentive through the tax code businesses 
to locate here and create jobs here in the United States. And I 
think that is something we can do. 

But the storm I see, though, is a combination of these two 
events, COMPETES not passing and then the tax cuts expiring, 
and I just — that is really the reality right now that we are looking 
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at in the Congress, and I just wanted to get the panel to comment 
on those two events colliding at the same time. 

Mr. Holliday. First, I agree that these are very important 
issues. One thing I would like you to possibly consider is in the 
way you give credits for companies to locate here. Think about it 
project by project, not as an across-the-board issue. And Dan’s sum- 
mary of the six countries that were doing a good job, China and 
Singapore came to the top, and let me assure you they will sit 
down with any major company in the U.S. and talk about a project 
you want to put there and what do you need to accomplish it. 

Norm described some of those kind of concessions about land and 
trading and so forth. We have that on the state level here. We don’t 
have it on the national level, and I would urge you to think about 
some kind of an objective where it could not be politically moti- 
vated, but in the interest of the country to allow companies to come 
forward and make that case. 

Mr. McCaul. That is a good point. Yes, sir. 

Dr. Barrett. Briefly, I use the example of the net present value 
of one of our manufacturing facilities. It is like a Texas Instru- 
ments. When Texas Instruments did a lot of manufacturing in the 
U.S., it was a multi-billion-dollar facility, employed a couple of 
thousand people at extraordinarily high manufacturing salaries. 
The disincentive in the United States to locate those facilities is 
the corporate tax rate and the lack of any incentives at the na- 
tional level. State by state can give some incentives, but those are 
second-tier incentives relative to the federal tax rate. 

The biggest disincentive is — to locating those facilities, ongoing, 
is in fact — essentially the highest corporate tax rate in the world, 
in fact, drives people to make the logical financial investment to lo- 
cate those facilities outside of the U.S. into a low or zero tax rate 
environment. 

Mr. McCaul. If I could just — ^because the companies I talk to in 
my district, they want to stay here in the United States, but we 
are not providing the incentives, and bottom line it is about making 
a profit. You have a duty to your shareholders, and if we can’t in- 
centive them to stay here, they are not going to, although they 
want to. They are patriotic, but . . . Dr. Augustine. 

Mr. Augustine. I just wanted to add to your comments that I 
can’t think of a stronger signal that this Congress could send, in 
a negative fashion, than to not pass the America COMPETES Act. 
The members of the science and engineering community and the 
business community I suspect might conclude that it is “over.” I re- 
alize those are strong words, but they are considered words. 

Just as an example, the sort of framework, as Congressman Wil- 
son said — America has always been the leading country in particle 
physics. This country has always had the most powerful accelerator 
in the world. Now, for the first time, the most powerful accelerator 
is in France and Switzerland. The physicists from around the world 
are moving to France and Switzerland. They are leaving America 
and going there because that is where the work is, that is where 
the excitement is, that is where the promise is. 

And that is the challenge I think we face. 

Mr. McCaul. Right, and that is compelling testimony, Mr. Chair- 
man, to say if it doesn’t pass, it is over, and I think that — I would 
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love to see nothing more than this passing out of the Senate and 
being really the legacy of the Chairman who has tried to advance 
this and advance the hall, and I hope that this will have some im- 
pact on deliberations in the Senate so we can move forward in this 
Congress. 

Thank you. 

Chairman Gordon. Thank you, Mr. McCaul. You know, I think 
a common denominator here is that Intel, Lockheed, whoever it 
might be, DuPont, if they are looking to relocate, it is not between 
Tennessee and Texas. It is between the United States and some- 
where else, and that we have to recognize that. 

Ms. Johnson, the patient Ms. Johnson is recognized for five min- 
utes. 

Ms. Johnson. Thank you very much, Mr. Chairman. I apologize 
for being a little late. I was in the Senate testifying. There are peo- 
ple in the Senate who are trying to move this legislation. I don’t 
know how successful they will be. 

Let me say one of my questions was just answered. I was going 
to ask Mr. Augustine about how the businesses would see it if we 
did not pass the bill, and you answered very appropriately. 

I am really at a loss. I want to thank Dr. Ehlers for being on this 
committee and offering his leadership. For 18 years I have been 
talking about the same thing, and I don’t know whether we are 
gaining any ground or not, and listening to and reading your testi- 
mony it seems to me that we are going backwards. I really wish 
I knew what else I could do. I was sitting here thinking that maybe 
we need to have a summit with many of our business leaders and 
many of our leaders here in Congress so they could come to under- 
stand what we are facing. I am really pretty frustrated with where 
we are and getting our K-12 education in order. We hear a lot of 
talk about it. I haven’t seen much of an improvement. As well as 
our basic college. We have a lot of scholarships offered, and we are 
trying to do all the things that could lend itself to making these 
strides, but it does not seem that we are making them. 

Just give me — if all of you could just give me an idea of how you 
think we could go about educating our leadership here in the right 
committees so that we can move a little faster. I think Members 
of this committee understand that, but I am not sure whether we 
have that understanding across the board where we need it in our 
leadership here. 

Dr. Barrett. If I might just touch on the issue of education for 
one minute, I think all of us have been leading advocates for im- 
proving K-i2 education in the United States, and all the statistics, 
as you correctly point out — 17 year olds’ understanding of math 
and science has not budged in three or four decades. It is abso- 
lutely fiat while the rest of the world has come up, and we have 
gone from number one to the bottom quartile of the OECD coun- 
tries. 

As much of a pessimist as I am, I actually do see a couple of opti- 
mistic things happening. One is, we now have 37 states signed up 
for common core curriculum K-12 subject matter by subject matter. 
Now, signing up for something and doing something as you well 
know are two different things, but getting 37 states to sign up for 
a common core curriculum is the first step. 
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There is also a consortium of states that are providing a state- 
driven internationally benchmark common assessment tool. That 
is, do away with the 50 different state assessments and have a 
common internationally benchmarked assessment tool for K-12 
education. 

I frankly think those two things plus the private sector getting 
involved in Change the Equation and some other areas give a sense 
of hope. The Race to the Top Program of Secretary Duncan has 
caused over 30 states to change their legislative rules and regula- 
tions about charter schools, pay for performance. 

All of these things are building blocks. They have not changed 
the bottom line yet. The results — the kids that get out of school 
this year are probably going to have the same results as the kids 
that got out of school last year, but at least we are finally attacking 
the basic fundamental building blocks. 

Mr. Holliday. If I could share an example, I served for five 
years on China’s Development Board where a group of business 
leaders and academics came to three days in Beijing to share with 
the highest levels of government what we thought China should do 
differently. If you could make the mirror image of that in the U.S. 
and invite business leaders and academic leaders from these grow- 
ing countries in the world to come here and share their experiences 
of what the U.S. could do differently, it might change things. 

Ms. Johnson. Thank you. 

Mr. Augustine. My footnote would be that if you could have 
more hearings in committees other than this one where there is a 
strong understanding, I think, of the issues — where you had busi- 
ness people come in and explain why they put their plants in other 
countries, and what it means to jobs, and the standard of living, 
and national security in this country — I suspect that the three com- 
panies that we worked for are probably employing around a half 
million people, somewhere close to that — and I think we just need 
to get more people to come in and speak with Members to make 
clear what the consequences are. 

Ms. Johnson. Thank you very much. Does anybody else 
have 

Dr. Mote. Well, I would just like to comment on this. I think 
firsthand experience is really necessary to really understand the 
depth of our problem, and I would say that if the leadership could 
actually get first-hand experience in China, for example, and really 
understand how it works and what the competitive level actually 
is, it would be stunning for them. And it would change their whole 
perspective on all the issues that would come subsequently. 

I don’t think this can be learned out of books and out of hearings. 
It is a sort of cultural issue, and Singapore — as China has basically 
taken Singapore’s play book — basically, China has designed its 
plan for infrastructure development and for market competitive- 
ness following Singapore’s model, and it is really frightening to see. 
It is so effective. 

Mr. Hall. Mr. Chairman. 

Ms. Johnson. Thank you very much. 

Mr. Hall. Mr. Chairman. 

Chairman Gordon. Mr. Hall is recognized. 
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Mr. Hall. I really think at this point we ought to point out our 
problems of the past and our mistakes of the past. I may be the 
only one here that remembers the super collider. Eddie Bernice 
probably remembers it. I remember when we got to the crossroads 
there, I think they either needed — I am not very good on math, but 
I think they either needed $600 million or $6 million, and we of- 
fered them either $2 million or $200 million. I can’t remember 
which it was. It doesn’t make much difference now because that is 
no money today, and I hope nobody ever tells this President how 
much a gagillion is. 

But we turned them down, and we lost that. We wound up with 
a giant hole from Waxahachie, Texas, halfway to Dallas, and we 
lost our chance to go ahead in the world of science. 

And so we have a history of not being practical and not salvaging 
a great — I went to Cern with others here, maybe some here were 
with us there. I even talked a lot of those people into coming to 
the United States to work and to help us get the super collider 
kicked off, and it was hard to say goodbye to them when they left 
to go back there to their old jobs. 

But that is something we can look back on, a grave mistake that 
was made, and it was made because we didn’t have sense enough 
to do what you men are suggesting to us to do at that time. 

I yield back. 

Chairman Gordon. Thank you, Mr. Hall. 

We try to follow regular order here, which means that a lot of 
the work in this committee falls upon the subcommittees and the 
subcommittee chairmen and ranking members have to put really 
an exceptional amount of time into that, and Mr. Inglis has been 
one of those excellent ranking members on one of the most active 
subcommittees that we have, and I thank you for that contribution 
and also recognize you for five minutes. 

Mr. Inglis. Thank you, Mr. Chairman, and I want to join you 
and Ranking Member Hall in thanking the panel for focusing on 
energy as an opportunity for us, and so let me ask you whether the 
challenge there is that we haven’t yet unleashed the power of free 
enterprise to fix the problem. I agree that some of the things we 
can do in this committee are important, very important to provide 
some research and that sort of thing. 

If we could combine that effort with a way to make money out 
of inventing and commercializing the new fuels, then we would 
have something going. But our challenge is that the incumbent 
fuels, particularly transportation fuels being petroleum and coal in 
the case of electricity, the negative externalities are not recognized, 
the government is failing in its function to force the recognition of 
those negative externalities, and as long as they get freebies, then 
how do you compete? If you have got this better technology, how 
do you compete? 

Cap and trade has just died, so we can give it a death certificate 
now. So how about an alternative which is a revenant or neutral 
carbon tax? Basically reduce payroll taxes and then an equal 
amount, shift the tax to carbon dioxide. Start out at $15 a ton, end 
up at $100 a ton over a 30-year period. Make it a border adjustable 
tax, WTO [World Trade Organization] compliant so that if you 
would move it on export, you impose it on import. 
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And then watch the free enterprise system say, oh, you wanted 
an alternative to petroleum? We got it, and we can make it and de- 
liver it to the customer at a price point that can heat petroleum. 
But until we do that, take that action, it seems to me we are never 
going to get — we are going to continue to do these research things, 
which are fabulous, but until you get the lift of the free enterprise 
system saying, by golly, I can make a buck doing that, I can deliver 
it to a desiring customer, a useful product. When you get that, 
things start happening. So that is my little commercial for a 15- 
page alternative to the 1,200 page monstrosity of cap and trade. 

And it is something that I think that conservatives thinking 
straight and liberals thinking straight should come together and 
say, that works, because, you know, this idea I have just described, 
A1 Gore and Art Laffer agree on it, and if A1 Gore and Art Laffer 
can agree, can’t we get the country to agree? What do you think? 
Can we get folks to say, yes, free enterprise is going to deliver. The 
companies that you all have so effectively led can deliver the solu- 
tions here. Right? I mean, is that correct? 

Mr. Holliday. I agree totally if we could have certainty around 
the energy environment — and you have described one way, there 
are other ways — it would unleash creativity in this country we can- 
not imagine. And I think we are better positioned than even China 
and Singapore to take advantage of that, because we can respond 
quicker to a market force than they ever can. 

One simple example is playing out today. We didn’t talk about 
unconventional natural gas three or four years ago. Nobody under- 
stood what it meant. Then natural gas spiked and people had con- 
fidence the price was going to be higher, we started raising all new 
questions we hadn’t before, and now there is an opportunity in en- 
ergy that is going to be very amazing. Not the answer, but amaz- 
ing. 

So I agree with you totally. We have got to let the market system 
work, and you can play a role in that. 

Mr. Inglis. Anybody else want to take a shot at that? 
Unleashing the power of the free enterprise system to solve it. 

Mr. Augustine. Well, I suspect all four of us are great believers 
in the free enterprise system, but the market, of course, is reacting 
to the incentives that it sees today. And the study that Chad 
chaired, that I had the privilege of serving on, pointed out that the 
pharmaceutical companies, I believe, spent something like 15 per- 
cent of their revenues on R&D, aerospace industries around 10, 11 
percent. The energy companies, the traditional companies, it is 3/ 
lOths of a percent. And that is the “correct” thing to do for their 
shareholders in the model that we’ve built today. And so we need 
a new model. 

Mr. Inglis. Thank you, Mr. Chairman. Appreciate the oppor- 
tunity. 

Chairman Gordon. Thank you, Mr. Inglis, and I think we can 
probably expect a different view on something from Mr. Rohr- 
abacher, who is recognized for five minutes. 

Mr. Rohrabacher. Not Comrade Rohrabacher? Well, thank you 
very much. Yeah. I do have some different thoughts on this. 

I would suggest that perhaps the fundamental problem that we 
have is that we don’t have anyone watching out for the American 
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people. Hear a lot of suggestions, in fact, a lot of them are detached 
from what is good for the American people as a people and what — 
you know, I don’t think that we should have as many foreigners 
coming here, getting those graduate student slots, and then asking 
them to stay here. I don’t think that is a good idea. I think it is 
a good idea to have American students, even if they are just the 
B+ students instead of the A+ students from India and China, it 
is better to have them in those positions. 

This whole idea of — well, you could follow that right on through. 
We have acquiesced — the United States has acquiesced to a policy 
of a one-way free trade policy with China for 30 years. 

Now, let me ask the panel. When a solar panel company sets up 
manufacturing in China, is that not because they cannot sell their 
panels in China unless they are manufactured there? So we let 
them get away with policies like that rather than having say, look, 
you have access to our market, we have got to have access to yours. 
We are not watching out for the American people. Our people are 
going to lose. 

We have permitted the wholesale theft of our intellectual prop- 
erty for the last 30 years, not only to China but elsewhere, and I 
don’t hear anything about that. The pharmaceutical companies 
that we just heard mentioned, they spent billions of dollars of re- 
search money, and what happens? The Chinese steal it, they go 
over there, and they are selling knockoffs. So what do they do? 
They have to pass on that price to the American people. We end 
up having the American people paying more for their medicine in 
order to subsidize the Chinese people whose medicine is being paid 
for by us. 

The Chairman or the Ranking Member mentioned the super 
collider. All right. We didn’t pay for it. Has China put any money 
into the super collider? Have they, panel? They put money into the 
super collider research? No, because they want us to put our money 
in so that they can take the benefits. So they can get the benefit 
of the research. Who is watching out for the American people? 

I mean, I am sorry. I hear, you know, what I am hearing today 
is not something that gets to the point of how this average Joe out 
there who is unemployed is going to find himself in a job, or at 
least a well-paying job. What I am hearing is, you know, for exam- 
ple, we have heard education, education, education. I have sat 
through probably five of these hearings, and each time we bring up 
the idea that one of the major problems in education is that we 
have unions that are basically protecting mediocre teachers, and 
we got unions that are protecting people who teach courses that 
are not essential, and they have to be paid the same amount of 
money as someone who teaches engineering and science. Well, of 
course we are not going to get any high-quality engineering and 
science teachers if they have to get paid the same people who 
teach — as teach basket weaving. Well, the bottom line is unless we 
are willing to address these things and watch out for the American 
people, the American people are going to suffer, and I think that 
this is what is happening right now, especially in terms of China. 

By the way, these graduate students that we want to keep here, 
why do we want to have Chinese students swarming into these 
graduate positions, teaching them information that costs us billions 
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of dollars of research to do, so they can go back to China, and they 
can then utilize that information to out compete us? They realize 
they are our adversary. We don’t realize they are our adversary, 
and we are treating them as if it is okay to give them the edge on 
the American people. 

And I am sorry if I sound a little bit wild here today, because 
I always do, but the fact is I feel — ^but I feel strongly, I feel totally 
strongly about this. Unless we start protecting the intellectual 
property rights of our people, of our companies from China and 
elsewhere — they got the biggest cyber spy network in the world at 
play in China right now, trying to glean anything they can from 
us — until we start protecting our intellectual property rights from 
outright theft and spying and having an equal trade relationship, 
our people are going to continue to suffer, and I think that is the 
basis of the problem, Mr. Chairman. 

So with that said, please, you got four seconds to comment on my 
comment. 

Dr. Barrett. The best thing you can do for the — watching out 
for the American people is give the next generation of the Amer- 
ican workforce the best education in the world. That is the only 
way they are going to compete. There is not a person on this panel 
who is not a parent and a grandparent who has grandkids, who 
want to have the same opportunity they did, and that means we 
want the United States to succeed. 

Let me just offer a slight rebuttal to your comment about who 
wants Chinese students here, the Ah- students. We have got plenty 
of Bh- students. It is an Ah- world. If you want to compete inter- 
nationally, you need Ah- students. We hire the best students we 
can. I wish they were American students. The matter of the fact 
is we have failed at getting our younger generation proficient and 
interested in the subject matter which is going to be the basis for 
the 21st century economy. We have to do a better job at that, and 
the private sector is stepping up. 

I was just at the NBC Education Summit in New York City yes- 
terday, where this topic was addressed for two full days — govern- 
ment reps, private reps. This is the challenge we have, and it is 
a uniquely American challenge. We have to educate our children to 
be successful in the international marketplace. You cannot have a 
Microsoft, a Cisco, an Intel, a DuPont with just Bh- players. You 
cannot. You need the best talent from around the world to have 
those companies successful in the international marketplace. 

Mr. Rohrabacher. Even if the trading rules are set up so that 
their trading rules favor the Chinese? 

Dr. Barrett. I am, and as I think everyone on this panel would 
all be, for fair and legal trade, balance trade back and forth, protec- 
tion of intellectual property. All of us would be proponents of those 
comments that you made, but the basic challenge that you have for 
the United States is, in fact, having a workforce which can be 
internationally competitive and then setting the playing field level 
in the United States with international companies. 

That leveling of the playing field is, let’s be legal with intellec- 
tual property and trade policies, but at the same time let us also 
recognize what the government’s responsibility is: to set the play- 
ing field level for companies to operate here, to invest here. Why 
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penalize U.S. companies to make investments in the United States? 
That is exactly what we are doing today. 

Chairman GORDON. The gentleman’s time has expired. As you 
can see, we are a committee of a big tent. 

Mrs. Biggert is recognized, and will be our last questioner in that 
we are going to be having votes here very shortly. 

Mrs. Biggert. Thank you, Mr. Chairman, and I am sorry that 
I missed all of your testimony. You are all my heroes. I think what 
you are doing to really bring us back where we are — we just have 
to have the education of our kids, and we have got to move forward 
so much in the science and research. 

And Mr. Augustine and Mr. Holliday, I know you both served on 
the Gathering Storm, which I thought — and Dr. Barrett. I am 
sorry. This was such an important thing, I think, for science in this 
country, and for us moving forward in this committee. And I also — 
then the American Energy Innovation Council, and I had the op- 
portunity to go to the dinner before the press announcement of 
that, and this was really, I think, such an important, you know, 
step forward, too, as well as the revised Gathering Storm, but you 
just have to keep it up, because we really have to move forward, 
and I think we have, you know, in Congress, as far as our col- 
leagues and knowing how much the research and development is. 

I just want — I wanted to ask you that, you know, we have got 
still a limited amount of money. We are certainly not doing so well 
right now where we — but, you know, the COMPETES Act to me 
was really important, that we move forward with that. 

But the Gathering Storm report says that we should double the 
funding for basic research, and then the Energy Innovation Council 
report I believe says that we should spend an additional $11 billion 
on energy, technology, development, demonstration, and commer- 
cialization. So I think now, in the economic times that we are in, 
it is really hard to do everything that we want to do, and so if you 
were in Congress and you had to prioritize, which — how would you 
start with these areas and which would go first, and which would 
you give your first dollars to, the early-stage benefit, basic re- 
search, or the late-stage development and commercialization activi- 
ties? 

Mr. Augustine. 

Mr. Augustine. That is a terrific question that we have all 
thought about a lot, of course. And it is a little bit like asking, do 
I want to give up water, or food? I think that we just can’t afford 
not to do these things, and I think we can afford to do them. And 
I say that, for example, if Americans spent more on legal tobacco 
during these five years — we could have done every — all of the 20 
recommendations, every one of them from the Gathering Storm 
study, for what the Americans spent on legal tobacco during that 
period of time, and had $60 billion a year left over. 

So we can afford it. And I realize that is a little different from 
the Federal Government’s budget, but I think the things that Con- 
gressman Hall said — he had a little bit of fun with my comment 
at another event that I am an aeronautical engineer, and during 
my career I worked on many airplanes that were overweight, and 
I pointed out that we never solved that problem by taking off an 
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engine. And what we are talking here about are the engines, and 
I think we just have to do these things. 

Mr. Holliday. Just to add, totally supportive of what Norm said, 
but as we met with the American Energy Innovation Council, we 
basically asked ourselves the question, how would we fund this? 
And if it was inside our companies, we would go through and take 
the lowest priority things we are currently doing and shift those 
funds to this. We would not create more funds for it. We would 
make choices. All of our experiences at a time like this forces you 
to make choices. You shouldn’t miss that opportunity. 

Mrs. Biggert. I was just on the Floor speaking about You Cut, 
and that is where we, you know, doing away with some of these 
program that we — have been in existence for a long time, and as 
Ronald Reagan said, the closest thing to eternal life is a federal 
program. 

So we really do need to reprioritize our — whatever we are doing, 
but — and then just going back to the STEM education things, how 
can we really ask, you know, the people really realize that they are 
being shortchanged on the education, and we really have to im- 
prove that. We hear, you know, like with the Japanese that they 
are studying all the time or the Chinese, and, you know, their focus 
is on that education. I don’t think that we want to have our stu- 
dents have to go to school seven days a week and things, but we 
have to find a way that we can really ramp that up. 

Anybody like to address that? 

Dr. Barrett. Well, the priority of items there is, first and fore- 
most, to get certified math and science teachers in our public edu- 
cation system, K-12, and there are a number of programs which 
have been started in that direction, and I heartily endorse them 
and push them forward. 

The private sector has recently gotten involved. We were dis- 
cussing before you were here something called Change the Equa- 
tion with 100 plus companies trying to get kids more excited about 
studying STEM topics rather than, oh, wanting to be a lawyer or 
a doctor, but to focus on math and engineering as well. 

But first and foremost, if you don’t have good teachers in our K- 
12 system, you are certainly not going to get children enthused 
about studying math and science if they don’t respect and they 
don’t learn from the teachers in the classroom, and the teacher is 
not going to do a good job if he is afraid the kids know more than 
they do. 

Chairman GORDON. I am sorry to say, but the gentlelady’s time 
has expired. 

As I mentioned earlier, we follow regular order here which puts 
a lot of work on our subcommittees and those chairmen. The sub- 
committees put in a great deal of time. Dr. Baird, working with Mr. 
Inglis, they have been good partners in bringing us good legisla- 
tion, and I recognize you here for the — for now the final word. 

Mr. Baird. Well, I thank the Chairman and mostly wanted to 
just thank you all. I believe that the work you did and that the 
Chairman did and this committee did may be central to the future 
of this country, without any exaggeration at all. This is an institu- 
tion that feeds on hyperbole, but I don’t think it is hyperbole here. 
I actually think ARPA-E and the various things you have rec- 
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ommended that we have enacted, thanks to this Chairman and this 
committee, are profound game changers, and somewhere in this 
country there are some scientists who are going to be successful at 
finding those solutions to our energy problems that wouldn’t be 
there without them. 

And we put, you know — when in doubt, throw a commission at 
a problem around here — ^but this is a commission that really did 
something, and I just want to thank you for your years of service 
to our country and for your service on this commission, and since 
I have the privilege of the last word, I would like to ask my col- 
leagues to join me in thanking this fantastic Chairman we have of 
this committee, who not only wrote that bill but has stewarded this 
committee in a fair, bipartisan, wise, and constructive manner and 
made a profound difference not only on the Committee but on the 
House of Representatives and his state and his country. And it has 
been a privilege to serve, and I would like people to join me in 
thanking Chairman Bart Gordon for his service. 

Chairman Gordon. Thank you. Dr. Baird. I wish that I could 
yield more time to you, but time is coming to a close. Before we 
bring the hearing to a close I want to sincerely thank our wit- 
nesses, not just for being here today but for your continuing com- 
mitment to these issues that we are all very committed to also. 

The record will remain open for two weeks for additional state- 
ments from the Members and for answers to any follow-up ques- 
tions the Committee may ask of the witnesses. 

Now I would like to turn the gavel over to Mr. Hall. 

Mr. Baird. That is a bit premature, Mr. Chairman. 

Mr. Hall. Now I would like to yield myself one hour. I join in 
thanking you, and I thank this fine Chairman here. I hope I am 
the Chairman almost a year from now, but I couldn’t ask for a bet- 
ter Chairman than you have been. Republican, Democrat, or third 
party. He has been totally, completely fair, and I never knew a per- 
son from Tennessee that I didn’t admire because but for Tennessee 
it wouldn’t be a Texas, and Bart always says, well, there wouldn’t 
have been a Texas anyway if there was a backdoor in the Alamo. 

So — ^but these men and women that are leaving us, I appreciate 
them. Dr. Baird, we will really miss you and your knowledge and 
background and genuine interest in what Jeremy Bentham called 
“the greatest good for the greatest number.” We appreciate all of 
you. 

With that do I hear a motion to adjourn. 

Voice. Motion to adjourn. 

Mr. Hall. We are adjourned. 

[Whereupon, at 11:54 a.m., the Committee was adjourned.] 
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Answers to Post-Hearing Questions 

Responses by Mr. Norman R. Augustine, Retired Chairman and CEO of the Lock- 
heed Martin Corporation and Former Undersecretary of the Army 

Questions submitted by Chairman Bart Gordon 

Ql. I began my questions by asking you and the other witnesses to comment on the 
appropriate public and private sector roles in fostering innovation. In response, 
the witnesses appeared to agree that the federal government should sponsor ac- 
tivities primarily in the area of basic research. However there was not a clear 
consensus among the witnesses on what “basic research” might include, and 
therefore, what the appropriate government role should be in supporting a wide 
array of innovation mechanisms. 

I also asked why energy warrants a particular focus. The recent report by the 
American Energy Innovation Council (AEIC), which includes Mr. Augustine and 
Mr. Holliday, called for federal investment in clean energy innovation (including 
research and development through finance and deployment) to more than triple 
to $16 billion annually. Mr. Holliday asserted that such an investment in energy 
innovation could transform the entire economy, strengthen our national security, 
and reinvigorate the manufacturing sector along with the overall productive ca- 
pacity of the country. 

Using ARPA-E as an example, to date this new agency has selected a total of 
121 projects based in 30 states, with approximately 39% of projects led by uni- 
versities, 33% by small businesses, and 20% by large businesses. Almost all 
projects also have multiple partners. Both the Gathering Storm report and the 
AEIC report strongly recommend additional funding for ARPA-E to build on its 
progress to date. Given the shifting landscape of global competitiveness, is it ap- 
propriate and important for innovative programs, such as ARPA-E, to support 
a wide range of activities, including by continuing to leverage nascent private 
sector efforts and investment in emerging technologies'? 

Al. It is my belief, having spent nearly a third of my career in government and 
most of the remainder in the private sector, that government in a free enterprise 
system should do only those things that cannot be done well by the private sector. 
As it happens, there are a number of examples of such circumstances, including un- 
dertakings the results of which are beneficial to society as a whole but may not re- 
turn commensurate benefits to the pursuers of those undertakings. 

Basic research is one such example. I would define basic research as the effort 
to understand the fundamentals of nature; that is, curiosity-driven scientific explo- 
ration. Basic research entails substantial risk, produces often unexpected benefits, 
frequently takes a long time to convert into financially rewarding products and serv- 
ices, and often rewards individuals or organizations other than the investors or per- 
formers themselves. This seems to be an example of the category of effort that gov- 
ernment should fund . . . but not necessarily perform. 

The need for government support of innovation goes well beyond the funding of 
basic research itself. In addition to creating an innovation-friendly environment (tax 
policy, intellectual property protection, education . . .), there are hurdles in the 
knowledge-to-the-marketplace progression wherein government assistance is also 
needed if they are to be overcome. I like to think of this spectrum of activities as 
including at least two segments . . . sometimes referred to as the “Valleys of Death” 

. . . that are particularly unattractive from the standpoint of commercial investors. 

The first of these Valleys often follows the discovery of new phenomena offering 
promising applications. Unfortunately, it is not uncommon in this circumstance that 
there remains significant risk and uncertainty that deters individual and corporate 
investors — even though, if successful, the product sought would be of substantial 
benefit to society as a whole or at least some large segment of society. 

The second Valley occurs after a prototype has been built that seems to confirm 
the underlying feasibility of the product being sought but does not provide con- 
vincing evidence that the prototype can be “scaled-up” to a degree useful for com- 
mercial application. In some cases these barriers are not unduly high — in which 
case no government involvement is needed. But, in other cases, particularly in the 
field of energy-provision, this step can represent investments of hundreds of millions 
of dollars — and take many years. This is thus the sort of activity that I believe it 
is appropriate for the government to underwrite. 

ARPA-E is intended to aid in transiting the first of these Valleys — and one of the 
recommendations offered by the American Energy Innovation Council was intended 
to address the second. 
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Based on my own experience it is very appropriate for organizations such as 
ARPA-E to take ideas and new knowledge that may have heen generated in the pri- 
vate sector or our research universities and nurture them to the point that the pri- 
vate sector can, while also carrying out its fiduciary responsibilities to its investors, 
pursue them until they become marketable or at least potentially capable of 
scalability. In doing this, it is important that to the degree possible the government 
seek to assure that no individual firm receives advantage beyond that which may 
result from investments the firm itself may have made or competitively accrued. 


Questions submitted by Representative Ben R. Lujan 

Ql. The original report called for an expanded role for national laboratories, that 
they can help fill the gap left behind now that eorporations have moved away 
from long term R&D and they can transition new diseoveries to commercially 
viable technologies. I believe the national labs are a great resouree, not only for 
fundamental science and national security, but also for spurring innovation 
through partnerships with businesses. I’d like to get your impression on pro- 
moting the ability of national lab scientists and engineers to provide teehnical 
assistance to small businesses. As an example, there is a program in New Mex- 
ico, the New Mexieo Small Business Assistance Program, in which the state pays 
for personnel at either Los Alamos or Sandia national labs to spend a small 
amount of time to assist New Mexico businesses on some of their technical prob- 
lems. It has become very popular and I think proves the value of the skilled per- 
sonnel at national labs, not just the technology or user facilities, for helping 
businesses to be more competitive and innovative. So I’d like to hear of your 
opinion on this issue, on promoting ways for businesses to make use of the tech- 
nieal expertise at the national laboratories. 

Al. I believe that national laboratories play an important role in the innovation 
cycle . . . but that one of their roles is to support industry, not to compete with it. 
The dilemma faced, of course, is that in pursuing the work of the laboratories it is 
important that, to the extent possible, they not favor any particular firm. Yet it is 
essential that the laboratories work cooperatively with the private sector since it is 
only the latter that can reasonably be expected to take products into the market- 
place and create jobs ... at least this is the case in the free enterprise system upon 
which this nation is in part built. 

These considerations and others lead me to believe that the national laboratories 
should focus on the creation of new knowledge through basic research and assist in- 
dustry in translating that knowledge into products and service for the marketplace. 
This necessitates a close working relationship between industry and the government 
laboratories. It also indicates that the work pursued by the national laboratories 
should offer major breakthroughs — an outcome often accompanied by significant 
risks, high costs and long-term endeavors — not just marginal improvements. The 
use of nuclear fusion as an energy source would be an extreme example of such a 
circumstance. Successful nuclear fusion could, in my opinion, be of extraordinary im- 
portance to our citizenry — but it is extraordinarily expensive, still entails significant 
technical risk in terms of viability, is extremely costly to carry to the application 
phase, and is still distant in time. 

In summary, I believe there is an important role for the laboratories to support 
our nation through promoting ways by which businesses can apply the results of the 
laboratories’ work. 

Q2. Your written testimony states that six million more American youth have 
dropped out of high sehool since the original Gathering Storm report was pro- 
duced. I believe this highlights a very serious problem faeing Ameriea’s youth 
and the future of our workforce. My home state of New Mexico suffers from pub- 
lic school graduation rates that are consistently below 70 percent. As you know, 
this is particularly alarming because these students will be cut off from opportu- 
nities to obtain a college education and become part of the robust high-tech 
workforce America so desperately needs. 

Can you discuss how Congress can make the neeessary investments in K-12 
STEM education, tutoring or mentoring programs to combat dropout rates and 
ensure that our students are suceessfully graduating from high sehool? 

A2. Thank you for that question. I might begin by noting that the high school “drop- 
out” rate you cite for New Mexico, while altogether unacceptable, is only slightly 
below that of the nation as a whole. The problem you describe is, based on the var- 
ious studies in which I have participated, the most important single challenge cur- 
rently facing our country. As you know, education in America is principally the 
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province of states and localities . . . resulting in some 14,000 independent school 
districts bearing responsibility for educating our children. 

But there is much that Congress can, and in my opinion should, do to facilitate 
better educating our nation’s young people. One of these is to offer competitive 
scholarships for U.S. high school graduates to attend U.S. universities and pursue 
degrees in engineering, math or science while simultaneously receiving training in 
pedagogy. In return, the recipients would agree to teach in our nation’s public 
schools for a prescribed period of years. 

It is also important that we create opportunities in the early grades, and even 
before students enter the public school system, to prepare them for the academic 
rigors they will soon face. This could be done through funding of pre-school and 
after-school programs, and the use of technology for learning at home. 

The matter of assuring that students graduate from high school can be assisted 
by providing formal mentoring and financial aid to students who may be otherwise 
be highly qualified but are obliged to withdraw from school for family financial rea- 
sons. 

Further, we should create a system of rewards for extraordinary teachers: we 
should pay physics teachers more than phys-ed teachers and we should pay good 
physics teachers more than poor physics teachers — and we should not tolerate inept 
physics teachers. The teaching profession should be revered, given its importance 
to our nation’s future. We should have standards for our students to meet and we 
should test against those standards. We should take special steps to assist economi- 
cally deprived young people. 

Given that the black and Hispanic communities are badly under-represented 
among graduates from, for example, engineering schools, and the fact that these 
communities are the fastest growing segments of our nation’s population, portend 
a worsening competitiveness picture unless we take decisive action. If we remain 
on the current path, in just 15 years the U.S. will be in last place among all the 
world’s industrialized nations in terms of the fraction of our graduates receiving de- 
grees in engineering. Given the importance of engineering to growth in the Gross 
Domestic Product and the creation of jobs, this is not a formula for an attractive 
quality of life for either our children or our grandchildren. 
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Answers to Post-Hearing Questions 

Responses by Dr. Craig Barrett, Retired Chairman and CEO of Intel Corporation 


Questions submitted by Chairman Bart Gordon 

Ql. I began my questions by asking you and the other witnesses to comment on the 
appropriate public and private sector roles in fostering innovation. In response, 
the witnesses appeared to agree that the federal government should sponsor ac- 
tivities primarily in the area of basic research. However there was not a clear 
consensus among the witnesses on what “basic research” might include, and 
therefore, what the appropriate government role should be in supporting a wide 
array of innovation mechanisms. 

I also asked why energy warrants a particular focus. The recent report by the 
American Energy Innovation Council (AEIC), which includes Mr. Augustine and 
Mr. Holliday, called for federal investment in clean energy innovation (including 
research and development through finance and deployment) to more than triple 
to $16 billion annually. Mr. Holliday asserted that such an investment in energy 
innovation could transform the entire economy, strengthen our national security, 
and reinvigorate the manufacturing sector along with the overall productive ca- 
pacity of the country. 

Using ARPA-E as an example, to date this new agency has selected a total of 
121 projects based in 30 states, with approximately 39% of projects led by uni- 
versities, 33% by small businesses, and 20% by large businesses. Almost all 
projects also have multiple partners. Both the Gathering Storm report and the 
AEIC report strongly recommend additional funding for ARPA-E to build on its 
progress to date. Given the shifting landscape of global competitiveness, is it ap- 
propriate and important for innovative programs, such as ARPA-E, to support 
a wide range of activities, including by continuing to leverage nascent private 
sector efforts and investment in emerging technologies'? 

Al. I believe the role of government financing of research should be primarily lim- 
ited to basic research — that is research in the pre-competitive phase, many years 
from commercialization. This is the sort of research that would be carried out in tier 
1 research universities with occasional partnership with industry. I am not in favor 
of massive investment by the government designed to commercialize research top- 
ics — when someone speaks of a $16B investment it strikes me that this is asking 
the government to pick between winners and losers rather than in developing the 
next generation of technology. So I am in favor of expanding on the good work done 
by the NSF and equivalent agencies (doubling the NSF budget would be my goal) 
but I would not favor the massive investment of government funds to commercialize 
technology. Re: the issue of ‘why energy research’, I believe the answer is mere the 
pragmatic realization that alternative energy is the Sputnik of the 21st Century. 
The need is obvious, everyone can associate with the bottom line result, the geo- 
political issues are profound, and the opportunity for world leadership is apparent. 


Questions submitted by Representative Ben R. Lujan 

Ql. I am encouraged by the great strides Intel and other large tech companies have 
taken to partner with educators to support STEM education programs. In New 
Mexico, our local Intel has been a committed partner in recent STEM initiatives 
that are designed to give students hands-on experience with real-world tech- 
nology projects. 

a. As public-private STEM partnerships continue to grow, how can we ensure 
that corporate investments in STEM are benefitting our neediest students, es- 
pecially low-income and minority students? These students are too often 
underrepresented in science and technology fields, and we must make sure 
that they are included in emerging high-tech industries. 

b. My district in NM is largely rural. Oftentimes rural classrooms face teacher 
shortages, or are not equipped with the most up-to-date computer equipment 
or access to broadband. Can you comment on how we can utilize public-pri- 
vate partnerships to overcome challenges associated with STEM education in 
rural communities? 

Al. I believe the current private effort “Change the Equation” provides the appro- 
priate response to both the issue of minority involvement in STEM and the associa- 
tion of the private sector with economically depressed regions. This effort of over 
110 companies has within its charter working with minorities and having companies 
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work in their local environments to help bring technology to all regions of the US. 
The issue of New Mexico and Intel is a perfect example of how such a partnership 
can work. The fact that 110 companies have committed to this effort is an indication 
that they are serious in following up on this important issue. 
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Answers to Post-Hearing Questions 

Responses by Mr. Charles Holliday, Jr., Chairman of the Board of Bank of America 
and Retired Chairman of the Board and CEO of DuPont 

Questions submitted by Chairman Bart Gordon 

Ql. I began my questions by asking you and the other witnesses to comment on the 
appropriate public and private sector roles in fostering innovation. In response, 
the witnesses appeared to agree that the federal government should sponsor ac- 
tivities primarily in the area of basic research. However there was not a clear 
consensus among the witnesses on what “basic research” might include, and 
therefore, what the appropriate government role should be in supporting a wide 
array of innovation mechanisms. 

I also asked why energy warrants a particular focus. The recent report by the 
American Energy Innovation Council (AEIC), which includes Mr. Augustine and 
Mr. Holliday, called for federal investment in clean energy innovation (including 
research and development through finance and deployment) to more than triple 
to $16 billion annually. Mr. Holliday asserted that such an investment in energy 
innovation could transform the entire economy, strengthen our national security, 
and reinvigorate the manufacturing sector along with the overall productive ca- 
pacity of the country. 

Using ARPA-E as an example, to date this new agency has selected a total of 
121 projects based in 30 states, with approximately 39% of projects led by uni- 
versities, 33% by small businesses, and 20% by large businesses. Almost all 
projects also have multiple partners. Both the Gathering Storm report and the 
AEIC report strongly recommend additional funding for ARPA-E to build on its 
progress to date. Given the shifting landscape of global competitiveness, is it ap- 
propriate and important for innovative programs, such as ARPA-E, to support 
a wide range of activities, including by continuing to leverage nascent private 
sector efforts and investment in emerging technologies'? 

Al. It is of the utmost importance for the U.S. to support highly innovative, highly 
suhscrihed, and high potential programs like ARPA-E that are fostering game- 
changing energy technology developments and will help the U.S. become a 
technologic leader in clean energy technologies in the 21st century. Both the Gath- 
ering Storm report and the American Energy Innovation Council recommendations 
make it quite clear that ARPA-E represents a successful model framework that will 
enable the nation’s best innovators to pursue truly novel ideas. Supporting ARPA- 
E — and other institutional frameworks like it — should be a national priority. 

Innovative programs such as ARPA-E are critically important precisely because 
they focus on high-risk, high-payoff emerging technologies. ARPA-E, for example, 
does not fund discovery science, nor does it support incremental improvements to 
current technologies. Rather, projects are selected and supported because they rep- 
resent the potential to fundamentally shift technology in a different direction. By 
definition, then, these technologies are highly risky, which largely means that pri- 
vate sector firms can’t or won’t support them alone. This is where the role of ARPA- 
E is pivotal: the agency solicits innovative proposals from companies, laboratories, 
and universities and supports the best ideas through early product development and 
testing to the point when private sector players are willing come in and make addi- 
tional investments to scale up and broadly commercialize successful technologies. By 
supporting a diverse portfolio of the most innovative proposals in clean energy, pub- 
lic investments made by ARPA-E will ultimately leverage private sector invest- 
ments many times over. Only ideas that have strong potential to make rapid 
progress toward market commercialization are supported, and funds are not ex- 
tended without demonstrable progress within two or three years. In short, there is 
no other government agency or private sector entity that can support the early stage 
development of such a wide range of promising energy technologies. 

As my AEIC colleagues and I noted in our report, A Business Plan for America’s 
Energy Future, ARPA-E has high potential for long-term success, but only if it is 
given the autonomy and budget to support the game changing technologies the U.S., 
and the world, critically needs. In our global, ultra-competitive world, programs 
such as ARPA-E that enable U.S. businesses to pursue the most innovative tech- 
nologies conceived are not just important; they are essential if the U.S. is to main- 
tain its place as home to the world’s leading innovators. 
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Answers to Post-Hearing Questions 

Responses by Dr. C.D. (Dan) Mote, Jr., President Emeritus of the University of Mary- 
land and Glenn L. Martin Institute Professor of Engineering 

Questions submitted by Chairman Bart Gordon 

Ql. I began my questions by asking you and the other witnesses to comment on the 
appropriate public and private sector roles in fostering innovation. 

Al. Regarding fostering innovation, a complete innovation system has both a top- 
down (government driven) and a bottom-up (private sector drive) component. No 
fully complete innovation system currently exists in the world. Singapore and China 
have relatively strong top-down components and are working to build their bottom- 
up components to become the first complete system in the world. They have a way 
to go to be certain, but they know where they are going and are on the road. The 
U.S. has yet to recognize that a top-down component is necessary. 

The current U.S. government role is to be indirectly supportive of private sector 
developments by supporting pre-competitive, openly available, basic research func- 
tions at national laboratories and research universities. As important to U.S. com- 
petitiveness, universities simultaneously prepare/educate the pipeline of the future 
research leadership for industry, government and universities. Basic, pre-competi- 
tive, publicly available research contributions no longer come from industry. Indus- 
try develops proprietary products, which are not basic research and no federal sup- 
port is sought for these purposes. Either government laboratories or universities un- 
dertake basic research for the United States, or it is not done in this country at any 
large scale. If the centers of basic research move elsewhere in the world, U.S. domi- 
nance in science and engineering, a national hallmark for half a century, will move 
with it. 

Federal government support for research facilities is a critically important part 
of government support for modern research. Support for facilities in universities is 
not available through research grants, and States and industry do not support facili- 
ties. It is Catch 22. Without adequate facilities, universities cannot compete for 
grants to undertake research and train/educate students. Without the grants for re- 
search, funds to build facilities are not available because of competing needs. 

In response, the witnesses appeared to agree that the federal government should 
sponsor activities primarily in the area of basic research. However there was not 
a clear consensus among the witnesses on what “basic research” might include, 
and therefore, what the appropriate government role should be in supporting a 
wide array of innovation mechanisms. 

What is Basic Research here? Basic research is the systematic study of funda- 
mental questions in physical, engineering, mathematical, computer, and life sciences 
that can lead to greater knowledge or understanding and to potentially broad and/ 
or path-breaking applications in the future. History verifies that far-sighted, high- 
payoff research has provided the bases for the technological progress that has built 
this nation. Basic research may lead to applied research for development of commer- 
cial products, security-center technolo^es and other technologies, to development of 
new functional capabilities, or to the discovery of additional new knowledge with its 
concomitant values thereby renewing the process. 

I also asked why energy warrants a particular focus. The recent report by the 
American Energy Innovation Council (AEIC), which includes Mr. Augustine and 
Mr. Holliday, called for federal investment in clean energy innovation (including 
research and development through finance and deployment) to more than triple 
to $16 billion annually. Mr. Holliday asserted that such an investment in energy 
innovation could transform the entire economy, strengthen our national security, 
and reinvigorate the manufacturing sector along with the overall productive ca- 
pacity of the country. 

Using ARPA-E as an example, to date this new agency has selected a total of 
I2I projects based in 30 states, with approximately 39% of projects led by uni- 
versities, 33% by small businesses, and 20% by large businesses. Almost all 
projects also have multiple partners. Both the Gathering Storm report and the 
AEIC report strongly recommend additional funding for ARPA-E to build on its 
progress to date. Given the shifting landscape of global competitiveness, is it ap- 
propriate and important for innovative programs, such as ARPA-E, to support 
a wide range of activities, including by continuing to leverage nascent private 
sector efforts and investment in emerging technologies? 
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A sufficient supply of clean and affordable energy is a ubiquitous security and 
prosperity problem for the nation. The problem can only worsen without the devel- 
opment of new technologies relying on basic research. Because “the energy problem” 
spans all national interests, it is an important one to address. ARPA-E, modeled 
after the Defense Advance Research Projects Agency, is an element of a top-down 
innovation environment, and an important one for that reason as well as for its con- 
tributions to the energy problem. The decade old In-Q-Tel is another top-down enti- 
ty. So other targeted, top-down innovation centers can also be effective if structured 
like ARPA-E. 
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